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Resumo

Introdugado: A associagdo entre as posturas no trabalho e a lombalgia em
trabalhadores possui resultados conflitantes. Ndo ha um comparativo entre as
diversas posturas, bem como existe uma auséncia de informagao entre tempo de
exposicao nessas posturas ocupacionais e presenga de lombalgia. Além disso,
poucos fatores de risco de lombalgia s&o controlados nos estudos realizados. Por fim,
nao ha relatos na literatura sobre o conhecimento dos profissionais de saude
ocupacional quanto aos fatores de risco da lombalgia. A presente tese verificou a
relagdo entre posturas basicas e fatores de risco para lombalgia ocupacional em
quatro investigacdes distintas. Objetivo: O primeiro estudo analisou a relagédo entre a
postura lombar relacionada ao trabalho (sentado, em pé, andando, postura alternada)
e a lombalgia em trabalhadores. A segunda investigagcdo desenvolveu e validou um
ponto de corte para posturas diarias para discriminar trabalhadores com lombalgia. O
terceiro estudo analisou a prevaléncia e os fatores associados as queixas
musculoesqueléticas em profissionais de enfermagem. Por fim, a ultima investigagao
verificou o conhecimento sobre os fatores de risco de lombalgia, crengas e atitudes
sobre o manejo da lombalgia entre profissionais de saude que atuam na area
ocupacional. Métodos: O primeiro e o segundo estudo analisaram 529 registros de
trabalhadores adultos de um banco de dados de uma empresa privada. A postura
lombar predominante relacionada ao trabalho foi classificada com base no tempo em
cada postura. Os sintomas da dor lombar nos ultimos 12 meses e ultimos 7 dias foram
os desfechos do estudo. O modelo de analise multivariada avaliou a relagao
independente entre as posturas ocupacionais e 22 covariaveis pessoais,
ocupacionais, clinicas e psicossociais com lombalgia. A curva da Caracteristica de
Operagao do Receptor (curva ROC) verificou a capacidade do tempo diario em cada
postura em discriminar trabalhadores com lombalgia em uma amostra de treinamento.
O terceiro estudo foi composto por 61 prontuarios de trabalhadoras de enfermagem.
Doze covariaveis pessoais, ocupacionais, clinicas e psicossociais foram avaliadas. O
modelo de analise multivariavel avaliou a relagao independente entre os potenciais
fatores de exposicéo e as queixas musculoesqueléticas. O ultimo estudo recrutou 81
profissionais de saude do trabalhador brasileiros que responderam um questionario
eletrbnico sobre conhecimentos, crengas e atitudes sobre lombalgia. Resultados: O



modelo de regressdo logistica ajustada indicou que o predominio de caminhada
reduziu a probabilidade de relatar lombalgia nos ultimos 12 meses quando comparada
a posicao em pé (OR =0,54; 1C95% 0,30, 0,99; p = 0,048), mas ndo houve associagéo
entre a postura lombar ocupacional e lombalgia recente. As analises ajustadas
também revelaram associagao entre lombalgia e sexo feminino, dor em outra regido
corporal e lombalgia prévia. O tempo diario gasto em determinada postura n&o foi
capaz de discriminar com precisao os trabalhadores com lombalgia. O tempo total de
caminhada foi a unica postura diaria que discriminou trabalhadores com lombalgia no
ultimo ano na amostra testada, embora com baixa acuracia. Uma alta prevaléncia de
queixas musculoesqueléticas (86,9%) em profissionais de enfermagem foi observada,
sendo a regido lombar, ombro, parte superior das costas e pescogo as partes mais
acometidas. Foi evidenciada uma associagao entre queixas musculoesqueléticas no
pescoco e auséncia de pausas no trabalho, queixas nos ombros e sobrepeso ou
obesidade, queixas nos punhos/méaos e jornada de trabalho > 8 horas, queixas na
regido de coluna toracica e sensagado de cansago frequente e entre queixas nos
quadris/coxas e estresse mental. Por fim, obesidade (7,4%), ficar sentado por mais de
2 horas (8,6%), atividade fisica (9,9%), falta de apoio psicossocial no trabalho (11,1%)
e consumo diario de alcool (37,0%) apresentaram as menores taxas de conhecimento
entre os profissionais sobre os fatores de risco para lombalgia. Além disso, os fatores
sobre saude geral apresentaram maior desconhecimento. Conclusoées: A postura em
pé aumentou a probabilidade de relatar lombalgia durante os ultimos 12 meses
quando comparada a caminhando. Um episodio de lombalgia esta associado a fatores
pessoais e clinicos tanto para casos recentes quanto no ano anterior. O tempo diario
gasto em determinada postura ndo foi capaz de distinguir com precisdo os
trabalhadores com lombalgia. Elevada prevaléncia de queixas musculoesqueléticas
em profissionais de enfermagem foi observada, assim como as caracteristicas
pessoais, ocupacionais, clinicas e psicossociais foram associadas as queixas
musculoesqueléticas nos ultimos 12 meses entre essas profissionais. Por fim, os
profissionais de saude ocupacional brasileiros carecem de conhecimento sobre os
fatores de risco n&o ocupacionais para lombalgia, especialmente o estado geral de
saude.

Palavras-chave: dor lombar; dor musculoesquelética; ergonomia; fatores de risco;

saude do trabalhador; postura. (http://decs.bvs.br/).




Abstract

Introduction: The association between postures at work and LBP in workers has
conflicting results. There is no comparison between the different postures, as well as
there is a lack of information between exposure time in these occupational postures
and the presence of LBP. In addition, few LBP risk factors are controlled in the studies
performed. Finally, there are no reports in the literature on the knowledge of
occupational health professionals regarding the LBP risk factors. The present thesis
verified the relationship between basic postures and risk factors for occupational LBP
in four different investigations. Objectives: The first study analyzed the relationship
between work-related lumbar posture (sitting, standing, walking, alternating posture)
and LBP in workers. The second investigation developed and validated a cutoff point
for daily postures to discriminate workers with LBP. The third study analyzed the
prevalence and the factors associated with musculoskeletal complaints in nursing
professionals. Finally, the last investigation verified the knowledge about LBP risk
factors, beliefs and attitudes about LBP management among health professionals
working in the occupational area. Methods: The first and second studies analyzed 529
records of adult workers from a private company database. Predominant work-related
lumbar posture was classified based on time spent in each posture. LBP symptoms in
the last 12 months and during the last 7 days were the study outcomes. The
multivariate analysis model evaluated the independent relationship between
occupational posture and 22 personal, occupational, clinical and psychosocial
covariates with LBP. Receiver operating characteristics curve (ROC curve) verified the
ability of daily time in each posture in discriminating workers with low back pain in a
training sample. The third study was composed of 61 records of female nursing
workers. Twelve personal, occupational, clinical, and psychosocial covariates were
evaluated. The multivariate analysis model evaluated the independent relationship
between potential exposure factors and musculoskeletal complaints. The last study
recruited 81 Brazilian workers' health professionals who answered an electronic
questionnaire about knowledge, beliefs and attitudes about LBP. Results: The
adjusted logistic regression model indicated that predominant walking reduced the
likelihood to report LBP during the last 12 months when compared to standing
(OR=0.54; 95%CI 0.30, 0.99; p=0.048), but there is no association between work-
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related postures and recent LBP. Adjusted analyzes also revealed an association
between LBP and female sex, pain in another body region, and previous LBP. The
daily time spent in a given posture was not able to accurately discriminate against
workers with LBP. Total time spent walking was the only daily posture that
discriminated workers with LBP in the last year in the testing sample, albeit with low
accuracy. A high prevalence of musculoskeletal complaints (86.9%) was found among
nursing professionals, with the lumbar region, shoulder, upper back and neck being
the most affected parts. An association was found between musculoskeletal neck
complaints and no breaks at work, shoulder complaints and overweight or obesity,
wrists/hands complaints and workday > 8 hours, upper back complaints and feeling of
frequent tiredness, and between hips/thigs complaints and mental stress. Finally,
obesity (7.4%), sitting for more than 2 hours (8.6%), physical activity (9.9%), lack of
psychosocial support at work (11.1 %) and daily alcohol consumption (37.0%) had the
lowest rates of knowledge by professionals about LBP risk factors. In addition, factors
about general health showed the highest lack of knowledge. Conclusions: Standing
posture increases the likelihood to report LBP last year when compared to walking. An
episode of LBP is associated with personal and clinical factors for both recent cases
and previous year. The daily time spent in a given posture was not able to accurately
distinguish workers with LBP. A high prevalence of musculoskeletal complaints in
nursing professionals was evidenced, as well as personal, occupational, clinical and
psychosocial characteristics were associated with musculoskeletal complaints in the
last 12 months among these professionals. Finally, Brazilian occupational health
professionals lack knowledge about non-occupational LBP risk factors, especially
general health status.

Keywords: low back pain; musculoskeletal pain; ergonomics; risk factors; occupational

health; posture. (http://decs.bvs.br/).
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Capitulo1 Revisao de Literatura

1.1 Dor Lombar

A dor lombar continua a ser um problema de saude muito comum na populagao
mundial, geradora de custos financeiros e com o envelhecimento da populagao
provavelmente aumentara o numero de pessoas no mundo com dor lombar nas
préximas décadas (1). Globalmente, a prevaléncia de dor lombar varia entre 5 e 65%,
com uma meédia de 19%, podendo levar ao absenteismo e diminuigdo da
produtividade (2), sendo atualmente a principal causa de incapacidade no mundo (3).
No Brasil, os estudos de prevaléncia de dor lombar realizados apresentam baixa
qualidade metodoldgica com alto risco de viés, ndo havendo estudo representativo
com valores de prevaléncia de dor lombar (4). Contudo, a dorsalgia foi a terceira
doenca mais frequente na lista de beneficios trabalhistas relacionados a acidentes de
trabalho no ano de 2017 registrada pelo Instituto Nacional de Seguridade Social,
representado 6,1% dos casos de doenca e totalizando em numeros absolutos 24.143
casos (5) . Os casos com periodo de afastamento menor que 15 dias ndo foram
incluidos nesse levantamento, assim como os casos de trabalhadores nao formais, o
gue nos permite estimar que a frequéncia de dor lombar na populacao trabalhadora
seja muito superior.

A dor lombar é um sintoma e ndo uma doenca, sendo a dor lombar nao
especifica a classificagdo mais comum, termo utilizado quando uma causa patogénica
nao pode ser determinada (6). Embora seja dificil identificar a causa especifica da dor
lombar, & reconhecido na literatura que a dor lombar possui etiologia multifatorial,
estando entre esses fatores de risco os trabalhos fisicamente exigentes, levantamento
de cargas no trabalho, habitos pessoais (por exemplo: tabagismo), comorbidades
fisicas (por exemplo: obesidade), e mentais (por exemplo: depressao) (3, 6). Uma
revisdo sistematica de literatura evidenciou mais de 20 fatores significativamente
associados com aumento do risco de desenvolver dor lombar (7). A exposi¢cao a
fatores individuais, ma saude geral, estresse fisico e estresse psicoldgico, problemas
de sono, vibragao, tabagismo, tempo de condugdo de veiculos, levantamento de
pesos, permanéncia em pé ou caminhada prolongada sédo alguns exemplos de fatores
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de risco modificaveis relacionados com a dor lombar. Portanto, é possivel desenvolver
estratégias para a prevencdo da dor lombar baseando-se nos fatores de risco
modificaveis (7). Sendo assim, €& importante conhecer os fatores de riscos
ocupacionais, os quais sdo modificaveis, visto que as pessoas passam grande parte
de suas vidas expostas a essas condicoes.

1.2 Posturas Corporais

A postura corporal € como as partes do corpo se arranjam no espago e assim
determinam a posigao relativa entre os segmentos do corpo, tendo em consideragéo
o alinhamento biomecanico corporal. As posturas assumidas durante a execugao das
tarefas no trabalho s&o influenciadas pelo meio ambiente, pelo posto de trabalho, pela
tarefa executada, pelo formato das ferramentas utilizadas e as caracteristicas
antropomeétricas e bioldgicas do trabalhador (8, 9).

Os principios das posturas e movimentos sao derivados dos conhecimentos das
areas de biomecanica, fisiologia e antropometria. Ao adotarmos posturas e
realizarmos movimentos, os musculos, ligamentos e articulagbes sdo acionados,
sendo que as posturas inadequadas aumentam tensdes mecanicas nesses tecidos
corporais, podendo resultar em dores no sistema musculoesquelético (10). Dentre os
conceitos da ergonomia as “posturas inadequadas” no trabalho, que advém do termo
em inglés “awkward postures”, sdo posicionamentos ndao neutros dos segmentos
corporais, ou seja, flexdes, extensdes, inclinagdes, tor¢des desses segmentos durante
a execucao das tarefas. A permanéncia nessas posturas aumenta a for¢a e o esforco
muscular e comprimem vasos sanguineos, nervos e tenddes, sendo que quanto mais
extrema, ou seja, quanto maior a amplitude articular, mais forca € necessaria para
executar ou manter a postura. Podemos citar como exemplos de posturas
inadequadas para o tronco flexao ou torgdo de tronco para manuseio de objetos com
alcances distantes ou baixos (11, 12)

As posturas basicas sdo aquelas que levam em consideragdo a postura dos
segmentos do eixo axial do corpo, ou seja, associagdo do posicionamento de
membros inferiores e tronco, bem como a existéncia de carga sobre esses segmentos.
Os individuos podem assumir trés posturas basicas (deitado, sentado e em pé)
durante atividades diarias e laborais (13). No entanto, pode haver variagdes destas
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posturas como a postura em pé parado ou caminhando, sentado com e sem apoio do

dorso e ainda outras posturas como ajoelhado e agachado.

1.2.1 Postura nas atividades ocupacionais e as cargas

biomecanicas e fisioldégicas

Todas as posturas quando comparadas entre si podem apresentar vantagens
e desvantagens fisiolégicas e biomecénicas. Os niveis de atividade muscular
registrados no dorso em individuos em posicdo de pé ereta e sentada sao
semelhantes, sendo que normalmente os niveis de atividade sdo considerados baixos.
Todavia, a atividade mioelétrica na posigdo sentada reduz de maneira significativa a
medida que o &ngulo entre o assento e o encosto € aumentada de 80° até 110°, com
pouca interferéncia a partir desta angulagéo (14). A postura sentada é considerada
como melhor postura de trabalho quando atividade exige precisdo de movimentos,
com manuseio de objeto leves, alcances de maos proximos ao corpo e espago para
acomodacao de membros inferiores, sendo que essa postura somente seria adequada
durante toda uma jornada se a cadeira ou o assento forem de bom padrao ergonémico
(15). Por outro lado, a postura sentada sem apoio do tronco determina trabalho
estatico, podendo ocasionar possiveis queixas na musculatura do tronco e regiéo
lombar (16).

Diversos fatores podem contribuir para a redugao da eficiéncia da postura
sentada. A manutencado da postura sentada por periodo continuo por mais de 1h,
presenga um mau encosto da cadeira ou a falta do mesmo pode causar fadiga ou
rigidez no tronco, sendo considerados fatores de risco ocupacional (17). As cargas
sobre a coluna vertebral sdo maiores na postura sentada quando o dorso ndo esta
apoiado devido ao posicionamento da pelve em anteverséo e retroversdo e coluna
que fazem perder a curvatura normal e deformam o disco intervertebral. Com o apoio
lombar a presséao € reduzida, podendo encontrar valores de pressao discal menores
gue em pé com inclinagdes entre o0 assento e o encosto de 110°, devido a transferéncia
da carga corporal para o encosto e o aumento da curvatura lordética, reduzindo a
deformagéo discal (14). Embora existam razdes biomecéanicas da manutencéo da
posicéo sentada por periodos prolongados poder predispor a dorsalgia e lombalgia e

também aumentar sintomatologia das dores cronicas, essas condi¢gdes estariam mais
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relacionadas a postura sentada sem apoio lombar, sendo o encosto o fator de reducao
de estresse na coluna (14). No entanto, ao sentar-se, com ou sem apoio de tronco, a
postura da coluna lombar pode permanecer ereta com manutencado da lordose
fisiologica, ocorrer a perda da lordose fisiologica e inverséo da curvatura lombar
(cifose lombar) ou aumentar a curvatura (aumento da lordose lombar). Sentar-se em
com cifose lombar aumenta as cargas compressivas nos discos intervertebrais e
causa fadiga dos musculos eretores da espinha, enquanto que a manutencédo da
lordose fisiolégica ndo causaria esse aumento de press&do, porém o aumento ou
diminui¢cdo da lordose aumenta a atividade eletromiografica dos eretores da espinha,
dos obliquos internos e multifidios lombares (18). A investigacdo da postura ideal
sentada com as curvaturas da coluna lombar e toracica, bem como a capacidade das
pessoas reproduzirem essas posturas vem sendo investigadas (19). A manutengao
da lordose fisiolégica ao sentar-se, denominada de “postura lombar neutra” sentada,
vem sendo estimulada na ergonomia como postura ideal. No entanto, a atividade
muscular dos multifidios na “postura lombar neutra” sentada sem apoio do tronco pode
variar de acordo com o tipo de assento horizontal ou inclinado anteriormente (20). Ao
comparar a postura sentada habitual de individuos com “postura lombar neutra” e a
postura percebida como ideal pelos participantes, verificou-se que a primeira possuiu
uma cifose, ou perda da lordose fisioldgica, quando comparada as demais (21). Esses
estudos sugeriram que mais investigagdes sdo necessarias para determinar a postura
ideal sentada. Portanto, diversos fatores como o tempo de exposi¢ao na postura, a
curvatura lombar assumida, a existéncia ou nao de apoio do tronco e a inclinagao
deste apoio interferem nas cargas biomecanicas sobre a coluna lombar quando
individuos estdo na posicao sentada e assim podem associar-se a fatores de risco ou
protecdo sobre esta regido.

Como vantagens da postura em pé em relagdo a sentada verifica-se que a
presséao intradiscal € menor devido a atuagdo da musculatura posterior do tronco (13).
A postura em pé seria indicada como melhor postura de trabalho quando existe
necessidade de manuseio de cargas acima de 2 Kg, a tarefa exige um esfor¢o
muscular significativo ou quando € preciso fazer forga para baixo, quando existe
alcances frequentes acima de 35 cm, na necessidade de andar frequentemente,
guando na posi¢ao sentada necessita fazer acdes acima do nivel dos ombros ou em
planos elevados (15). Porém, a postura parada em pé exige um trabalho estatico da

musculatura envolvida para manutencéo da postura e por consequéncia é altamente
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fatigante (13), sendo que manter-se nessa posi¢ao ao longo do dia, provocaria fadiga
nos musculos posteriores do tronco (10). O trabalho em pé estatico teria como
possiveis consequéncias queixas na regido lombar e desgastes de discos
intervertebrais. As dores posteriores do tronco estao entre as queixas mais frequentes
de vendedoras que permanecem em media 5 horas e 25 minutos em pé parado (16).
Outro fator de risco biomecéanico € a perda da curvatura normal desta regido na
manutencado da postura em pé e a manutencgao desta postura por periodo maior que
1 hora sem dar mais de dois passos (17).

1.2.2 Postura lombar e as atividades ocupacionais

As atividades ocupacionais estdo ligadas aos setores da economia e as
divisdes internas dentro das organizagbes. Os setores de produgdo da economia
estdo relacionados quanto ao bem de produgao da organizagdo, sendo classificados
como setores primario (agricultura, pecuaria, pesqueira e extrativismo da fauna, flora
ou mineral), secundario (industria de transformacédo, incluindo construgéo civil) e
terciario (prestacao de servigo e comeércio em geral). Independentemente do setor que
a organizagao esta inserida existem as divisdes setoriais internas conforme a fungéo
dentro da organizagdo, existindo os setores administrativo e operacional ou de
producédo (22). Na pratica, o que se verifica quanto a relagdo das posturas lombares
e das atividades ocupacionais € que por caracteristicas culturais e das atividades
realizadas nos setores administrativos (envolvendo administragdo, financeiro,
contabilidade, recursos humanos, setor comercial entre outros) que necessitam menor
esforgo fisico e geralmente sdo realizadas em ambiente de escritorio a postura lombar
predominante é a sentada, enquanto que nas areas operacionais ou de producio
predominam a postura em pé parada e a em pé com deslocamento devido a
prevalecerem as atividades manuais, embora possam existir variagdes quanto a essas
condigbes de acordo com cada organizagao e tipo de atividade executada. Na
literatura mundial utilizam-se os termos em inglés “blue-collar worker” para
trabalhadores operarios que realizam trabalhos bracais com maior esforgo fisico e
necessidade de menor qualificacdo e “white-collar worker” para trabalhadores

administrativos que realizam trabalhos n&o-bracais, maior carga mental e com menor
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esforgo fisico. No Brasil, ndo ha uma nomenclatura consagrada para a definicdo dos

tipos de trabalhadores.

1.2.3 A postura nas atividades ocupacionais como fator de risco

para dor lombar

Diversos pesquisadores vém ao longo do tempo verificando a relagdo entre os
esforcos realizados, as posturas assumidas pelos trabalhadores e as queixas
musculoesqueléticas, tendo a dor lombar atencao especial. A postura estatica sentada
por periodo prolongado é um fator de risco potencial para o desenvolvimento de dor
lombar, estando associado ao aumento da forga de compressdo discal e
desenvolvimento de fadiga nos musculos posteriores do tronco (23). Estudos mostram
que a dor lombar apresentou alta prevaléncia em trabalhadores de escritério, tendo
entre as variaveis mais significativas relacionadas ao ambiente de trabalho o trabalho
sentado por longo periodo de tempo sem pausas (24, 25). O tempo sentado esta
associado positivamente a intensidade de dor lombar entre trabalhadores bragais (26)
e o trabalho na postura sentada seria fator de risco de dor lombar (27). Dentre os
diversos fatores risco para lombalgia o trabalho sentado por longas horas seria um
fator de contribuigdo para cronicidade da dor lombar (28). A postura sentada por mais
de 4 horas pode representar um risco ao sistema musculoesquelético e que postura
inadequada, fadiga muscular, baixa propriocepgdo e sobrecarga nas estruturas
osteomioarticulares causadas pela posicdo sentada sao fatores de risco para dor
lombar (18). Ademais, existe uma alta frequéncia de dor lombar em trabalhadores de
escritorio e foi sugerido a introdugao de estag¢des de trabalho que propiciam a variagéo
da postura sentada para em pé a esses trabalhadores, tendo os achados suportado a
hipétese de que essa variagado pode melhorar a dor lombar crénica (29). Assim sendo,
os estudos citados sugerem possivel associagédo entre a postura sentada no trabalho
e o desenvolvimento de dor lombar.

Porém, outros estudos sugeriram que a postura sentada n&o seria um fator de
risco independente causador da dor lombar, sugerindo haver outros fatores (idade,
sexo, fumo, indice de massa corpdérea, levantamento de peso, tipo de trabalho, hérnia
discal prévia, atividade fisica no lazer, intensidade fisica do trabalho, esforgo
percebido e carga de trabalho) com maior forga de associagéo (30, 31). Uma revisao

sistematica envolvendo atividades por no minimo metade da jornada ocupacional na
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postura sentada sugeriu que sentar-se sem outro fator de risco n&o estaria associada
a dor lombar, porém quando combinado com outros fatores de risco como vibragao
de corpo inteiro ou posturas inadequadas verificou-se um aumento na associagdo com
a dor lombar. Entretanto, essa conclusio foi baseada em apenas um estudo. Portanto
mais estudos seriam necessarios para confirmar essa hipétese, bem como verificar
se a postura sentada aumenta o risco de dor lombar (32). Por outro lado, existem
estudos que sugeriram uma condi¢&o divergente quanto a possibilidade de a postura
sentada ser fator de risco para dor lombar. A postura sentada seria um fator protetor
da dor lombar, o que seria uma conclusao contraria a diversos estudos prévios (7, 31,
33).

Em um estudo prospectivo na Dinamarca com trabalhadores bracgais de
empresas de limpeza, transporte e manufatura investigou a medida de padrdes
temporais e tempo total de trabalho sentado mensurados objetivamente através de
acelerbmetros e a relagdo com periodos individuais de dor lombar durante 1 ano. Os
autores concluiram que quanto maior o tempo sentado, mais favoravel foi a evolugéo
da dor lombar no periodo avaliado, sugerindo que a postura sentada seria um fator
benéfico a dor lombar (33).

Uma revisao guarda-chuva para identificagcao dos fatores de risco de dor lombar
e ciatica cita um artigo com 709 participantes onde a postura sentada por mais de 2
horas foi considerada fator de protegédo de dor lombar (odds ratio = 0.4) (7).

Uma revisdo sistematica de literatura teve como objetivo verificar a existéncia
de uma relacido de causa entre a dor lombar e a postura sentada no trabalho através
dos critérios epidemioldgicos de causalidade de Bradford-Hill, a qual ndo encontrou
estudos de alta qualidade que apoiassem essa relagcédo de que a postura sentada seja
um fator independente causador de dor lombar em trabalhadores, sugerindo inclusive
que tal postura em periodo prolongado, teoricamente possa ter um efeito protetor,
porém que novos estudos fossem realizados com metodologias mais adequadas
obtendo assim resultados mais claros (31).

Essas divergéncias nos estudos podem estar relacionadas as condi¢des
diferentes desta postura, ou seja, sentar-se com ou sem encosto do tronco, situagdes
que modificam as cargas biomecénicas na regido, sendo que tais situagdes ja estéo
descritas nos estudos laboratoriais, porém nao estdo bem definidas nos estudos
apresentados.
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Ao analisar a postura em pé, ndo haveriam evidencias consistentes de que a
permanéncia em peé prolongada seria um fator de risco para dor lombar (23). Contudo,
uma revisao sistematica de estudos laboratoriais sobre a associagao entre a postura
em pé prolongada e sintomas musculoesqueléticos sugere existir evidéncias de
relagdo entre a dor lombar e postura em pé por periodo prolongado, sendo a possivel
relagdo com fatores posturais (curvatura lombar e flexdo de tronco), mas ndo havendo
evidéncias de relagdo com fadiga muscular ou variagdo de movimento (34). Estudos
em populagdo de trabalhadores evidenciaram associagdo entre a postura em pé
(principalmente parado) por periodo prolongado e queixas de dor lombar (35). Uma
revisao sistematica sugeriu associagao entre exposi¢gao ocupacional de postura em
pé com ocorréncia de lombalgia, citando que estudos de alta qualidade eram limitados
e portanto novas investigagdes seriam necessarias (36). Ao verificar as respostas
biomecanicas agudas de trabalho em pé prolongado em ambiente ocupacional
simulado verificou-se desenvolvimento de dor lombar em 40% dos participantes
inicialmente assintomaticos apos 2 horas (37). Outro estudo que investigou fatores de
risco psicossociais e mecanicos no trabalho relacionados a dor lombar baixa conclui
que a manutenc¢ao da postura em pé por maior parte do tempo de trabalho € um dos
fatores mais importantes (38).

Quando comparadas as posturas em pé parado e em pé caminhando, os
trabalhadores que caminhavam por mais tempo no trabalho tiveram menor
probabilidade de relatar alta intensidade de dor lombar, mas ndo houve uma
associagao clara entre a intensidade de dor lombar e o tempo na postura parada no
trabalho (39). Em outro estudo, ao verificar uma relagdo de causa entre a dor lombar
e as posturas em pé parado e em pé caminhando no trabalho através dos critérios
epidemioldgicos de causalidade de Bradford-Hill, conclui-se que era improvavel que
tais posturas no trabalho tivessem relagao independente e forte com a dor lombar,
mas que poderiam estar associados outros fatores na causa da dor lombar (40). Foi
realizada a verificacdo da relacdo de dor lombar e posturas em pé e sentada em
trabalhadores da saude e da construgdo civil, tendo associagdo negativa entre a
duragao da postura sentada e a intensidade da dor lombar para os profissionais da
saude e a duragdo da postura em pé no trabalho foi associada positivamente com a
intensidade de dor lombar somente no modelo ajustado desse grupo, mas nao foi
encontrada associagao entre as posturas sentada ou em pé com a intensidade da dor
entre os trabalhadores da construgao civil (41). Ao verificar a relagao entre fatores de
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risco individuais e ocupacionais com a dor lombar, os trabalhadores em pé por periodo
prolongado diario e por varios dias na semana apresentaram o maior risco para
desenvolvimento de dor lombar, estando esse risco relacionado também com o tipo
de esforcos das tarefas que esses trabalhadores executam, mas também evidenciou
associagao entre trabalhos sedentarios na postura sentada por periodo prolongado
com a dor lombar (42).

Os diversos estudos trazem os termos para as posturas sentada, em pé e
caminhando como “prolongada” ou “por longo periodo”, porém esses valores variaram
entre os estudos (24-26, 30, 31, 33, 39, 43). Dentre os estudos que citam valores,
classificou-se exposi¢ao continua na postura em pé de até uma hora e um total de 4
horas no dia (35), postura em pé acima de 2 horas (7, 37) e em laboratério a
permanéncia continua em pé acima de 40 minutos foi considerada prolongada, pois

esse valor seria o aceitavel para evitar inicio de sintomas lombares (34).

1.3 Avaliacao de queixas de dores lombares ocupacionais

e incapacidade

Existem diversas ferramentas epidemioldgicas para a investigacéo das queixas
musculoesqueléticas em trabalhadores e a utilizagdo de uma ferramenta padronizada
€ importante para que se tenham parametros idénticos entre os estudos e os dados
possam ser comparados entre si.

Com intuito de padronizar os questionarios prévios que investigavam sintomas
e desordens musculoesqueléticas na populacao trabalhadora dos paises nérdicos foi
elaborado um questionario para analise dos sintomas musculoesqueléticos. O
questionario nérdico de sintomas e desordens musculoesqueléticas foi validado como
instrumento de investigagdo de queixas musculoesqueléticas, visto que as
caracteristicas especificas de esforcos no trabalho foram refletidas na frequéncia de
respostas das regides corporais com sintomas, bem como em comparagdo com o
historico clinico dos participantes. Tal instrumento apresenta confiabilidade aceitavel
(44). O questionario geral consiste de uma figura orientativa das regiées corporais
(pescogo, ombros, cotovelos, punhos/maos, parte supero-posterior do tronco, parte
infero-posterior do tronco, quadris/coxas, joelhos, tornozelos/pés) a serem avaliadas
e de perguntas objetivas onde o individuo deve responder se teve sintomas de
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desconforto, dor aguda ou crénica nos ultimos 12 meses, se este sintoma impediu de
fazer seu trabalho (em caso ou fora de casa) e se este sintoma ocorreu nos ultimos
sete dias, possuindo também uma segunda parte para reclamagdes da parte infero-
posterior do tronco, pescogo € ombros. O questionario nérdico padronizado para
andlise de sintomas musculoesqueléticos vem sendo traduzido e validado
transculturalmente para varias linguas e paises (45, 46), sendo utilizados e citados
em estudos (39), tendo sido traduzido para a lingua portuguesa e validado
transculturalmente no Brasil, denominado como Questionario Nordico de Sintomas
Osteomusculares (QNSO) (47).

Este questionario vem sendo utilizado dentro das investigagdes ergonémicas
para levantamentos epidemiolégicos de queixas dos trabalhadores e a relagdo com a
incapacidade temporarias geradas nas tarefas ocupacionais e domeésticas (14).

1.4 Justificativas

1.4.1 Relevancia para as Ciéncias da Reabilitacao

Existem estudos de associacido entre as posturas no trabalho e a dor lombar,
porém estudos comparativos de prevaléncia de dor lombar entre as posturas no
trabalho séo raros e especificos a determinadas populagdes. Apenas dois estudos
(39, 41) encontrados na revisdo de literatura realizaram um comparativo
epidemioldgico entre as posturas no trabalho (em pé e sentado; em pé parado e
caminhando) e dores lombares, citando como limitagdo o tamanho da amostra (n=124
e 187 respectivamente). Além disto, verificou-se nesses estudos que apenas algumas
variaveis independentes (idade, sexo, indice de massa corporea, habito de fumar,
fator psicossociais, manuseio de cargas e postura de flexdo de coluna) consideradas
como fatores de risco para dor lombar foram controlados. Por outro lado, uma revisao
sistematica recente identificou mais de 20 fatores significativamente associados com
aumento do risco de desenvolver dor lombar (7). Outro fator que nao é bem
esclarecido nas metodologias dos estudos sobre postura ocupacional e dor lombar é
a nao diferenciacdo entre condi¢cdes de trabalho da postura lombar sentada com e
sem apoio do tronco, bem como a diferenciagéo entre trabalho em pé parado e em pé
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caminhando, sendo necessario o controle destas variaveis, visto que as cargas na
coluna sao diferentes de acordo com essas condigdes. Também, ndo ha consenso na
literatura acerca do tempo em cada postura ocupacional que seja considerado como
“prolongado” ou “por longo periodo” e que essa situagdo esteja associada a dor
lombar. Apesar da dor lombar ser muito comum na populagdo e causadora de
absenteismo no Brasil ndo existem muitos dados referentes ao tema.

Esse estudo teve por objetivos iniciais ampliar os estudos preévios,
considerando em sua metodologia um maior controle de variaveis que sao fatores de
risco de dor lombar, aumentou a amostra e a populagdo estudada, estudou
comparativamente as quatro posturas lombares relacionadas ao trabalho (sentado
com apoio para o tronco, em pé parado, andando e alternando posturas)
simultaneamente, bem como estudou os tempos de predominancia nas posturas e
possivel associacdo desses tempos com a dor lombar. A sua importancia encontrava-
se no fato de verificar se as posturas assumidas no trabalho e os tempos de exposigao
nessas posturas sédo fatores de risco para desencadeamento de queixas de dor
lombar, o que poderia trazer beneficios para prevengao de dor lombar e na reabilitacdo
ao trabalho de pessoas com dor lombar.

1.4.2 Relevancia para a Agenda de Prioridades do Ministério da

Saude!

O presente estudo se enquadra na linha tematica de diagndstico e tratamento
das doengas crbénicas nao-transmissiveis do Plano de A¢ado em Ciéncia, Tecnologia e
Inovagéo para Saude elaborado pelo Ministério da Ciéncia, Tecnologia e Inovagéo, o
Ministério da Saude e as agéncias de fomento Conselho Nacional de
Desenvolvimento Cientifico e Tecnologico (CNPq) e Financiadora de Estudos e
Projetos (Finep). Segundo a Organizagcdo Pan-Americana da Saude, as doencgas
crbnicas nao-transmissiveis representam as principais causas de mortalidade e de

incapacidade prematura na maioria dos paises de nosso continente, incluindo o Brasil.

! https://bvsms.saude.gov.br/bvs/publicacoes/agenda prioridades pesquisa ms.pdf
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Importa notar que o tratamento e a assisténcia associados as doengas cronicas nao-

transmissiveis tém alto impacto para o Sistema Unico de Saude.

1.4.3 Relevancia para o Desenvolvimento Sustentavel?

O presente estudo esta aderido aos Objetivos de Desenvolvimento Sustentavel
(ODS) por meio da ODS 3 (Assegurar uma vida saudavel e promover o bem-estar
para todos, em todas as idades) e das metas 3.8 (Assegurar 0 acesso a Sservigos
essenciais de saude de qualidade em todos os niveis de atengéo) e 3.b (Apoiar a
pesquisa e o desenvolvimento de tecnologias e inovagdes em saude para as doengas
nao-transmissiveis e proporcionar 0 acesso a essas inovagdes incorporadas ao
Sistema Unico de Saude). A lombalgia é uma das principais causas de beneficios
concedidos pela Previdéncia Social no Brasil e conhecer os seus fatores de risco e
educar os profissionais assertivamente quantos a esses fatores é fundamental para
que acgdes de prevencdo e tratamento da dor lombar em trabalhadores. Por
consequéncia, esse conhecimento pode auxiliar o Estado e a sociedade a propiciar
um ambiente de trabalho mais saudavel e assim reduzir as taxas de incapacidade
laborativa devido a lombalgia, o que acarreta diminuicdo de custos produtivos,
diminuigdo de beneficios previdenciarios e aumento da produtividade desses
trabalhadores durante a vida.

1.5 Objetivos

1.5.1 Primario

Verificar a relacdo entre as posturas basicas e os fatores de risco para
lombalgia em trabalhadores, bem como o conhecimento dos profissionais de saude

sobre o tema.

2 https://odsbrasil.gov.br/objetivo/objetivo?n=3
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1.5.2 Secundarios

e Analisar a relagéo entre a postura lombar relacionada ao trabalho (sentado, em
pé, andando, postura alternada) e a lombalgia em trabalhadores.

e Desenvolver e validar um ponto de corte para posturas diarias para discriminar
trabalhadores com lombalgia.

e Analisar a prevaléncia e os fatores associados as queixas musculoesqueléticas
(ou seja, dor e desconforto) em técnicos e auxiliares de enfermagem.

e Verificar o conhecimento sobre os fatores de risco de lombalgia, crengas e
atitudes sobre o manejo da lombalgia entre profissionais de saude que atuam
na area ocupacional.

e Comparar o conhecimento sobre fatores de risco de lombalgia, bem como as
crengas e atitudes sobre o manejo da lombalgia entre profissionais de acordo
com condi¢gdes sociodemograficas, formagdo académica e caracteristicas

profissionais.

1.6 Hipoteses

As hipoéteses deste estudo foram:

e A postura em pé estaria associada a maior prevaléncia de lombalgia quando
comparada com outras posturas

e Trabalhadores com um periodo consideravel na mesma postura apresentariam
lombalgia.

e Sobrecarga fisica, caracteristicas pessoais e psicossociais estariam
associadas as queixas musculoesqueléticas, bem como existiria uma alta
prevaléncia de queixas musculoesqueléticas entre esses profissionais de
enfermagem.

e Profissionais de saude ocupacional tém conhecimento inadequado sobre os
fatores de risco da lombalgia, bem como crengas e atitudes inadequadas sobre

o manejo da lombalgia, especialmente fatores ndo ocupacionais.
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e Condic¢des sociodemograficas, diferentes formagdes académicas e experiéncia
profissional interferem no conhecimento sobre fatores de risco de lombalgia e
sobre crengas e atitudes no manejo da lombalgia.
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Capitulo 2 Participantes e Métodos

2.1 Aspectos éticos

Este protocolo de pesquisa foi submetido ao Comité de Etica antes da
execucao do estudo, em consonancia com a resolugao 466/2012. Por se tratar de um
estudo com banco de dados foi solicitado ao Comité de Etica a dispensa do Termo de
consentimento livre e esclarecido (TCLE). Foi aprovado no Comité de Etica em
Pesquisa (CEP) da AX - CENTRO DE ESTUDOS DA SAUDE LTDA (Faculdade
Inspirar) sob parecer CAAE numero 33691520.0.0000.5221, de acordo com Parecer
Consubstanciado do CEP (Anexo 1).

2.2 Delineamento do estudo

Foi realizado um estudo observacional transversal retrospectivo conduzido de
acordo com os requisitos STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) (48).

221 Local de realizagao do estudo

O estudo foi realizado na cidade de Cascavel-Parana, através da coleta de
informagdes de um banco de dados de estudos ergondmicos de uma empresa de
assisténcia em saude ocupacional que realiza trabalhos especializados na fisioterapia
do trabalho e ergonomia denominada Leivas Clinica de Fisioterapia Ltda. — ME, sendo

os dados avaliados na prépria empresa (Declaragao da Instituicdo coparticipante).

2.3 Amostra

2.3.1 Local de recrutamento do estudo
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Leivas Clinica de Fisioterapia Ltda. — ME, localizada na cidade de Cascavel-
PR.

2.3.2 Critérios de inclusao

Foram utilizadas as informacgdes do banco de dados relativos a trabalhadores
adultos de ambos os sexos com idade entre 19 e 65 anos.

2.3.3 Critérios de exclusao

1. Tempo de trabalho na postura e ocupacéo atual identificada pelo trabalhador
inferior a 12 meses.
2. Trabalhadores de enfermagem.

3. Trabalhadores com falta de dados nas variaveis de interesse.

2.4 Procedimentos/Metodologia proposta

241 Avaliagao clinica

Os registros selecionados para o estudo foram extraidos de um banco
de dados de estudos ergondmicos de uma empresa de assisténcia em saude que
realizou trabalhos especializados na fisioterapia do trabalho e ergonomia denominada
Leivas Clinica de Fisioterapia Ltda. — ME. A empresa se utilizou da metodologia de
Censo Ergonbémico (Anexo 2) através de questionario no qual os avaliadores,
fisioterapeutas especialistas na area de ergonomia, orientavam e supervisionavam os
trabalhadores coletivamente quanto ao preenchimento das perguntas e esclarecendo
as duvidas em caso de incerteza. Os trabalhadores auto referiram individualmente as
informacdes solicitadas tendo a duracdo do preenchimento de aproximadamente 5 a
20 minutos por participante.

O questionario do Censo ergonémico continha na sua estrutura o Questionario

Nérdico de Sintomas Osteomusculares (QNSO) para levantamento epidemioldgico
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dos sintomas musculoesqueléticos. O Censo ergondmico também envolvia um
levantamento de informagdes pessoais, ocupacionais, clinicas e psicossociais,
contendo: idade, sexo, massa corporal, estatura, dominancia, grau de instrucéo,
atividades domésticas, problemas de dores anteriores ao trabalho atual, tempo de
sono diario, sensacao de cansacgo, problema crénico de saude, estresse, ansiedade,
satisfagdo com a vida, setor de trabalho, fungdo no trabalho, tempo de empresa na
funcao atual, o tempo de trabalho diario, trabalho em turno, trabalho noturno, pausas
no trabalho, alternancia ou rodizio de tarefas, posturas durante o trabalho e tempo de
exposicao em cada posturas, existéncia e tempo de exposicédo diaria em elevagao
mantida ou repetida dos bragcos, movimentagao frequente de membros superiores,
uso frequente de computador, exposigao a vibragdo, manuseio de cargas, puxar e
empurrar cargas, inclinagéo ou torgées do tronco, trabalho monétono, apoio de seus
colegas e superior hierarquico no trabalho. Também foram verificadas condi¢des de
tabagismo — uso diario de cigarro ou outro produto que contenha tabaco/dia, bebida
alcodlica atualmente - sendo entendido como um copo de bebida alcodlica/dia,
atividade fisica regular - sendo entendido como minimo de 150 minutos por semana e
dificuldade de sono - sendo entendido como sono leve ou acordar varias vezes
durante a noite.

Foi permitido acesso aos dados ao pesquisador que reuniu o conjunto de dados
individuais para analise, obtidos nos servigos prestados no periodo entre junho de
2019 e margo de 2020.

Todos os questionarios ergonémicos do periodo de todas as empresas foram
compilados em uma tabela unica. Foram descartadas as informagdées dos
questionarios que nao estiverem de acordo com o critério de inclusdo e que estavam
conforme o critério de exclusédo da pesquisa. De acordo com o ramo da empresa, setor
e funcao do trabalhador cada questionario foi classificado como trabalhador bracgal ou
trabalhador ndo bracal. A postura lombar predominante relacionada ao trabalho de
cada questionario foi determinada pelo pesquisador com base no tempo gasto em
cada postura (sentado, em pé parado, andando e alternando posturas). Todos os
questionarios classificados no grupo sentado tinham apoio de tronco, o que é um
requisito da legislagao brasileira. Os participantes que passaram pelo menos 70% do
tempo de trabalho e pelo menos 3 horas em uma postura especifica foram
classificados de acordo com a postura. Caso contrario, foi utilizada a classificacdo de
alternando posturas. Os questionarios do estudo foram divididos em grupos de acordo
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com as variaveis de exposicdo (sentado, em pé parado, andando e alternando
posturas) e analisados estatisticamente conforme calculo amostral com realizagao das
analises epidemioldgicas e discussdo dos resultados obtidos de acordo com os
objetivos do estudo.

2.5 Desfechos

251 Desfecho primario

Relato de queixa de dor lombar durante os ultimos 12 meses e dor
lombar durante os ultimos 7 dias pelos trabalhadores através do Questionario Nérdico
de Sintomas Osteomusculares (QNSO).

252 Desfecho secundario

Dor lombar e o tempo de exposicdo em cada postura.

2.6 Analise dos dados

2.6.1 Tamanho amostral (calculo ou justificativa)

O calculo amostral para uma regress&o multipla foi realizado no software
G*Power (versao3.1) para determinar um tamanho de amostra suficiente, usando um
alfa de 0,05, um poder de 0,80. Baseado no pressuposto de que 42% dos
trabalhadores com predominio de postura em pé parado (grupo exposto)
apresentariam dor lombar e que 30% dos trabalhadores das demais posturas (grupo
nao exposto) apresentariam dor lombar, a raz&o de chances obtida foi de 1,69.
Considerando os valores mencionados, o tamanho amostral estimado foi de 504
registros de trabalhadores com dados completos para evitar viés de apuragéo.
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2.6.2 Variaveis do estudo

Variaveis de controle: idade, sexo, dor lombar prévia, indice de massa
corporea, estatura, habito de tabagismo atual, problemas de sono, sensacédo de
cansago frequente, dores em outras regides corporais, doengas crénicas, tipo de
tarefa (bragal e ndo bragal), exposigéo a vibragao de corpo inteiro, manuseio de carga,
realizacdo de puxar e empurrar carga, postura frequente de flexdo ou extensao ou
torgao do tronco, trabalho com bracgos acima do nivel dos ombros, trabalho monétono,
suporte psicossocial de colegas e superiores hierarquicos, estresse, ansiedade,
insatisfagcdo com a vida.

Variaveis de exposigao: posturas no trabalho em sentado com apoio de tronco,
em peé parado, em pé caminhando e alternando posturas.

2.6.3 Plano de analise estatistica

Para analise de relagao ente posturas no trabalho, covariaveis e dor lombar foi
realizada a analise descritiva dos dados incluidos no Censo ergondmico. As variaveis
continuas foram apresentadas como média e desvio padrdo (DP) e as variaveis
categoricas sao apresentadas em valores absolutos e propor¢des (%). Uma analise
de variancia unidirecional (ANOVA) foi usada para testar as diferengas entre os grupos
(sentado, em pé, andando e alternando postura). Os testes de Tukey foram utilizados
para comparagdes post-hoc aos pares, quando apropriado. O teste do qui-quadrado
foi utilizado para comparar as variaveis categoricas. O modelo de analise multivariada
avaliou a relagdo independente entre a classificagdo da postura lombar relacionada
ao trabalho e outros fatores potenciais de exposicdo com lombalgia. Os fatores de
exposi¢ao potenciais para a dor lombar foram incluidos em uma analise de regresséo
univariada. Foram elaborados dois modelos multivariados, respectivamente, com as
variaveis dor lombar nos ultimos 12 meses e dor lombar nos ultimos 7 dias (variaveis
dependentes) e as variaveis de exposi¢ao (variaveis independentes). Variaveis com p
<0,1 na analise univariada foram inclusas na analise multivariada para determinar qual
variavel independente melhor explicou a associagdo com as variaveis dependentes.

Os resultados foram apresentados com a analise de regressé&o logistica, Odds Ratio
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(OR), seu intervalo de confianga de 95% (IC95%) e a porcentagem (%) de variancia
explicada (Nagelkerke R2) para cada uma das analises multivariadas.

O plano estatistico para avaliacdo do tempo de exposi¢cao na postura e a dor
lombar teve a metodologia a seguir: o aplicativo de smartphone "True Random
Generator" foi usado para dividir aleatoriamente as amostras. O tempo total gasto em
uma postura lombar relacionada ao trabalho e o tempo gasto na postura lombar
predominante relacionada ao trabalho foram analisados separadamente. A presenca
de lombalgia foi representada pelo numero zero. Um nivel de significancia estatistica
inferior a 5% (p < 0,05) foi considerado para todas as analises. O modelo foi treinado
em aproximadamente 70% dos dados. A receiver operating characteristic curve (ROC)
foi construida para determinar a capacidade do tempo de exposicdo postural
relacionada ao trabalho em discriminar trabalhadores com dor lombar nos ultimos 12
meses e dor lombar nos ultimos 7 dias. A area sob a curva ROC (AUC) foi calculada
como medida de desempenho do modelo. A AUC acima de 0,90 foi interpretada como
excelente discriminagao, de 0,80 a 0,90 como muito boa discriminacéo, de 0,70 a 0,80
como boa discriminagao, de 0,60 a 0,70 como suficiente discriminagao, de 0,50 a 0,60
como ma discriminagé&o e abaixo de 0,50 como teste ngo util para discriminagéo (49).
O indice de Youden [(Sensibilidade + Especificidade)/100 — 1] foi utilizado como
critério para selecionar o valor do ponto de corte 6timo na curva ROC. Uma amostra
de teste foi realizada usando aproximadamente 30% de retengdo dos dados para
testar seu poder de discriminagao. O teste do qui-quadrado verificou a capacidade do
ponto de corte fornecido na amostra de treinamento em discriminar trabalhadores com
lombalgia em uma amostra de teste. Sensibilidade, especificidade, acuracia, valor
preditivo positivo, valor preditivo negativo, raz&o de verossimilhanga positiva e razao
de verossimilhanga negativa foram calculados para quantificar a acuracia diagnostica
(49) dos testes indice. A analise estatistica foi realizada utilizando JASP versao

0.10.2.0 e Prism for Macintosh, verséo 8 (GraphPad Software Inc., San Diego, CA).
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Disponibilidade e acesso aos dados
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Os dados serao disponibilizados mediante solicitagdo aos pesquisadores

responsaveis pelo estudo.

2.7 Orcamento e apoio financeiro

Este estudo é financiado pela Coordenacao de Aperfeicoamento de Pessoal de

Nivel Superior - Brasil (CAPES) - Cdodigo Financeiro 001 e pela Fundacédo Carlos

Chagas Filho de amparo a Pesquisa do Estado do Rio de Janeiro (FAPERJ).

Quadro 1: Apoio financeiro.

CNPJ Nome Tipo de E-mail Telefon
Apoio e
financeir
o

00889834/0001- CAPES Bolsa prosup@capes.gov.br (061)
08 2022-
6250

30.495.394/0001- | FAPERJ | Bolsa central.atendimento@faperj.br | (021)
67 2333-

2001
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FACULDADE INSPIRAR {W

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: A RELA{;E.O ENTRE LOMBALGIA E AS POSTURAS BASICAS DA COLUNA
LOMBAR DURANTE A JORMADA DE TRABALHO - UM ESTUDO TRANSVERSAL
RETROSPECTIVO

Pesquisador: EDUARDO GALLAS LEIVAS

Area Tematica:

Versdo: 1

CAAE: 33691520.0.0000.5221

Instituigido Proponente: AX - CENTRO DE ESTUDOS DA SAUDE LTDA. - EPP
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Humero do Parecer: 4.156.754

Apresentagido do Projeto:

Trata-se de um estudo cbservacional transversal retrospective onde pretende-se  Analisar a relagdo entre
postura basica da coluna lombar em pé caminhando, em pé parado e sentado no trabalho e a queixa de dor
lombar em trabalhadores. Secundariamente, investigar a prevaléncia de lombalgia em cada postura e a
relagdo entre o tempo de exposicdo na postura basica com a presenca de dor lombar. Métodos: o Estudo
sera realizado da na cidade de Cascavel-Parana, por meio de uma coleta de informagdes de trabalhadores
adultos de ambos 03 sexos com idade enfre 19 e 65 anos

contidos em um banco de dados de estudos ergondmicos de uma empresa especializados na fisioterapia do
trabalho & ergonomia. Esse banco de dados contém informagdes relativas 4 metodologia de questionario de
Censo Ergondmico com a verificagdo autorrelatada de condigdes sociodemograficas, ocupacionais,
psicossociais e referéncia de queixas musculoesqueléticas. O modelo de analise multivariada ira avaliar a
relagdo entre a postura da lembar no trabalhe e a dor lombar. Os dados obtidos identificarSo a prevaléncia
de gueixas de dor lombar em cada postura, relagio entre tempos de exposigdo e dor lombar, podendo
assim esclarecer se as posturas basicas durante a jornada de trabalho representam um fator de asscciagdo

para a queixza de dor lombar em frabalhadores.

Enderego:  Rua Inacio Lustosa, 782

Bairro: S3o Francisco CEP: B0.510-000
UF: PR Municipio: CURITIEA
Telefone: (41)3019-2828 Fax: (41)2010-2823 E-mail: cep@faculdadeinspirar.com b
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Contnuagdo do Parecer 4.156.754

Objetivo da Pesquiza:

O objetivo primaric deste estudo & analisar a relagdo enfre postura basica da
coluna lombar no trabalho & a queixa de dor lombar em trabalhadores.
Secundarios

1. Comparar a prevaléncia de gueixas de dores lombares entre os
trabalhadores que adotam posturas em pé caminhando, em pé parado e
sentado com apoio para o tronco durante atividades ccupacionais.

2. Verificar se existe associagdo entre o tempo de exposicdo diaric em
determinada postura dos frabalhadores & a uma maior prevaléncia de
dores lombares.

Avaliagio dos Riscos e Beneficios:

Segundo os autores, os riscos e beneficios da pesquisa sdo:

Riscos:

Rizco existente de exposigcio de dados da empresa coparticipante. Para minimizar este risco sera
preservada a identificagdo da empresa pelos pesquisadores e os dados ficarfio sob a guarda dos
pesquisadores gue se comprometem em manter sigilo sobre toda e qualguer informag8o néo
relacionada a pesquisa. A pesquisa utiliza de banco de dados de trabalhadores ndo nominados, ndo
havendo risco especifico aos participantes.

Beneficios:

Os dados obtidos identificardc a prevaléncia de gueixas de dor lombar em cada postura, relagdo entre
tempos de exposico e dor lombar, podends

assim esclarecer 2e as posturas basicas durante a jormada de trabalho representam um fator de risco para a
gueixa de dor lombar em trabalhadores.

A sua importdncia encontra-se no fato de verificar e as posturas assumidas no trabalho & os tempos de
exposicio nessas posturas sio fatores de

risco para desencadeamento de queixas de dor lombar, o gque pode trazer beneficios para prevengdo de dor
lombar e na reabilitago ao trabalho de

pesaoas com dor lombar.

Comentarios e Congideragdes sobre a Pesquisa:

A escrita do projeto & suficiente para esclarecer a relevancia da pesquisa e o atendimentos as diretrizes da
éfica em pesquisa. Por se tratar de um estudo retrospectivo, baseado em andlize de banco de dados, o risco
aos syjeitos & minimo. E importante que os pesquisadores se comprometam a utilizar os dados obtidos na

pesquisa somente para o projeto vinculado e gue os

Enderego: Rua Inacio Lustosa, 792

Bairra: S3o Franciseo CEP: £0.510-000
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Confnuagdo oo Parecer: 4.156.754

mantenham em sigilo, conforme prevé os termos da resolugio 466/12 do Conselho Macienal de Sadde.

Consideragies sobre os Termos de apresentagio obrigatdria:

- Dispensa de TCLE - ok

- Termo de compromisso de uso de dados - ok

- Termo de anuéncia - ok

Recomendagdes:

O projeto esta aprovado sem pendéncias. Favor observar e atender aos termos do item sequinte.
Conclusdes ou Pendéncias e Lista de Inadequagdes:

1.Apresentar relatorio final da pesguisa até 30 dias apos o término da mesma.

2.0 CEP DA FACULDADE INSPIRAR devera ser informado de todos o3 eventos adversos ou fatos
relevantes que alierem o curso normal do estudo.

3.Caso a pesquisa seja suspensa ou encerrada antes do previsto, o CEP DA FACULDADE INSPIRAR
deverd ser comunicado, estando os motives expressos no relatorio final a ser apresentado.

Consideragies Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagso
Informagdes Basicas| PE_INFORMACOES_BASICAS_DO_P 02/04/2020 Aceito
do Projeto ROJETO 1531524 pdf 11:23:39
Projeto Detalhado / | Projete_Eduardo_2020. pdf 02/04/2020 |EDUARDO GALLAS | Aceito
Brochura 11:18:56 LEIVAS
Investigador
Declaragdo de TCUD_assinado.pdf 02/04/2020 |EDUARDO GALLAS | Aceito
Pesquizadores 10:14:34 LEIVAS
Declarago de Declaracao_de_Instituicao_coparticipant| 02/04/2020 |EDUARDC GALLAS | Aceito
Instituicdo e e_assinado.pdf 10:14:08 | LEIVAS
Infraestrutura
Declarago de Autorizacao_de_pesquiza_assinado.pdf | 02/04/2020 |EDUARDC GALLAS | Aceito
concordancia 10:13:14 LEIVAS
TCLE f Termos de | Solicitacao_dispensa_TCLE_assinado.p| 02042020 |EDUARDO GALLAS | Aceito
Assentimento f df 10127 LENWAS
Justificativa de
Auszéncia
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Folha de Rosto folha_De_Rosto_assinada pdf

02/04/2020
10:07-34

EDUARDO GALLAS
LEIVAS

Aceito

Situagdo do Parecen:

Aprovado

Necessita Apreciagio da CONEP:
MNio

CURITIBA, 15 de Julho de 2020

Assinado por:
Angélica Lodovico
({Coordenador{a))
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Anexo 2 — Censo ergonémico

Este questionario faz parte do estudo das condigcbes ergonémicas do trabalho e ajuda a entender as
condicoes de trabalho e pessoais que podem trazer melhorias a empresa e aos trabalhadores. Por favor,
responda todas as perguntas atentamente, sendo sincero (a) e respondendo com a maior precisido possivel
cada reposta. Em caso de duvida solicite orientagdo, mas nao deixe de responder a pergunta.

Data: __ / [/ Setor: Funcéo:
Informacées pessoais

- ldade completa: anos

- Sexo: () masculino ( ) Feminino

- Peso: Kg

- Altura: m

- Qual sua mao dominante: () direita ( ) esquerda

- Escolaridade: ( ) Analfabeto ( ) Educagéo primaria ( ) Ensino Médio ( ) Graduagédo ( ) Pds-
graduagao

- Fuma atualmente (uso diario de cigarro ou outro produto que contenha tabaco): ( )n&o ( )sim

- Bebida Alcodlica atualmente (minimo um copo de bebida alcodlica/dia): ( )ndo ( )sim

- Atividade fisica regular (minimo de 150 minutos por semana): ( )ndo ( )sim

- Atividades domésticas com esforgo fisico diariamente: ( )ndo ( ) sim

- Problemas de dores anteriores ao trabalho: ( ) ndo ( )sim *se sim, qual

parte:
- Tem dificuldade com sono (insdnia, sono leve ou acorda varias vezes durante a noite): ( )nao ( )
sim

- Tempo de sono diario: ( ) até 6 horas ( )até 8 horas ( ) mais de 8 horas

- Sente-se frequentemente cansado: ( )ndo ( )sim

- Tem algum problema de saude cronico: ( )ndo ( )sim *se sim,

qual:
- No geral, considera-se satisfeito com sua vida: ( )ndo ( )sim
- Vocé se sente ansioso?

0 1 2 3 4 5 6 7 8 9 10
Nada totalmente
Vocé se sente
estressado?
0 1 2 3 4 5 6 7 8 9 10
Nada totalmente

Informacées Ocupacionais

Tempo na empresa exercendo a fungéo atual: ( )até 1ano ( )até 5anos ( ) mais de 5 anos
Turno de trabalho diario: ( )até 4 horas ( )até6horas ( )até 8 horas ( )até 10 horas ( )até
12 horas

Trabalho noturno (entre 22h da noite e 5h da madrugada): ( )ndo ( )sim

Trabalho em turnos (horarios) variados: ( )ndo ( )sim

Faz pausas durante o trabalho: ( ) ndo ( )sim *se sim, quantas:
Faz rodizio/alternancia de atividades durante trabalho: ( )ndo ( )sim

Posturas durante o trabalho diariamente:

- sentado sem apoio para costas:
() nao fico nessa postura ( ) Sim * Se sim, marque no quadro abaixo o tempo de exposi¢do
aproximado no turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- sentado com apoio para costas:
() nao fico nessa postura ( ) Sim * Se sim, marque no quadro abaixo o tempo de exposi¢do
aproximado no turno:
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Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- em pé parado:
() nao fico nessa postura ( ) Sim * Se sim, marque no quadro abaixo o tempo de exposi¢ao
aproximado no turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- Em pé caminhando:
() nao fico nessa postura ( ) Sim * Se sim, marque no quadro abaixo o tempo de exposi¢do
aproximado no turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

Esforcos no trabalho diariamente:

- movimentando os bragos e maos frequentes
( )ndorealizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposigéo aproximado no
turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- uso de computador
( ) ndo utilizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposigdo aproximado no
turno::

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- tempo em postura mantida ou elevagao repetida dos bragos no nivel do ombro ou acima
( )ndorealizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposigdo aproximado no
turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- Trabalho segurando equipamento que vibra. ex: furadeira, parafusadeira (vibragdo de mao-
bracgo)

( )ndorealizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposi¢do aproximado no
turno:

Até Até Até Até Até Até Até Até Até Até Até Até

1h 2h 3h 4h 5h 6h 7h 8h 9h 10h 11h 12h

- Trabalho sobre maquina ou equipamento que vibra. ex: trator, empilhadeira, cabine,
caminhao, veiculo (vibragido de corpo inteiro)

( )ndorealizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposigéo aproximado no
turno:

Até Até Até Até Até Até Até Até Até Até Até Até




6h 7h 8h 9h

12h
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- tronco inclinado (dobrado) para frente, para tras ou girado (torcido para o lado)

frequentemente:

( )ndorealizo ( )Sim * Se sim, marque no quadro abaixo o tempo de exposi¢do aproximado no

turno:

Até Até Até Até Até

1h 2h 3h 4h 5h

Até Até Até Até Até

6h 7h 8h 9h 10h

Até Até

11h 12h

- erguer/abaixar/carregar peso diariamente:
( )ndocarregopeso( )até3Kg ( )até10Kg ( )até15Kg ( )atée20Kg ( )até 25Kg ( )

mais de 25 Kg

- puxar/empurrar pesos (carrinhos, paletes etc) diariamente:

( )ndo ( )sim

- trabalho é monétono (pouco estimulante):

( )ndo ( )sim

Suporte no trabalho (psicossocial)

- tem apoio dos seus colegas e superiores hierarquicos (chefe/encarregado/supervisor/gerente/dono
da empresa) no trabalho: ( )ndo ( )sim

Como responder ao questionario:

Por favor responda colocando uma cruz na
caixa apropriada — uma cruz para cada
questdo. Vocépode estar em duvida de
como responder, mas faga seu melhor de
qualquer forma. Pro favor responda toda
pergunta, mesmo se vocé nunca teve
problema em qualquer parte do seu corpo.

Pescogo

- Ombros

— Coluna Dorsal

Cotovelos
Coluna Lombar
- l’u‘nhm
Mios
Quadris/Coxas

Joelhos

~®— Tornozelos/Pés

Nessa figura vocé pode ver a posigao
aproximada de cada parte do seu corpo
referida no questionario. Limites ndo sdo
nitidamente definidos, e certas partes se
sobrepdem. Vocé deve decidir por vocé

mesmo em qual parte vocé tem ou teve seu

problema (caso existam)

Problema com érgaos locomotores

Vocé teve em qualquer momento
nos ultimos 12 meses algum
problema (dor aguda, dor crénica,
desconforto) em:

Para ser respondido apenas aqueles
que tiveram problemas

Vocé em qualquer
momento nos
Ultimos 12 meses
foi impedido de
fazer seu trabalho
normal (em casa ou
longe de casa) por

Vocé teve
problema em
qualquer momento
durante os ultimos
7 dias?

causa do
problema?

Pescogo 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1(_)N&o 2( )Sim
Ombros 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1( )N&o 2 ( ) Sim, no ombro direito

3 ( ) Sim, no ombro esquerdo

4 () Sim, em ambos os ombros
Cotovelos 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1( )Nao 2 ( ) Sim, no cotovelo direito

3 ( ) Sim, no cotovelo esquerdo

4 () Sim, em ambos os
cotovelos
Punhos/maos 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1( ) N&o 2 ( ) Sim, no punho/mao direita

3 ( ) Sim, no punho/méao
esquerda

4 () Sim, em ambos os
punhos/maos
Parte superior das costas (coluna 1( )Nao 2( )Sim 1( )Nao 2( )Sim
dorsal)
1(_)N&o 2( )Sim
Parte inferior das costas (coluna 1( )Nao 2( )Sim 1( )Nao 2( )Sim
lombar)
1(_)N&o 2( )Sim
Um ou ambos quadris/coxas 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1(_)N&o 2( )Sim
Um ou ambos joelhos 1( )Nao 2( )Sim 1( )Nao 2( )Sim
1(_)N&o 2( )Sim
Um ou ambos tornozelos/pés 1( )Nao 2( )Sim 1( )Nao 2( )Sim

1(_)Ngo 2( )Sim
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Contextualizacao da Producao
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Quadro 2: Declaragao de desvios de projeto original.

Declaragcao dos Autores Sim | Nao
A producao intelectual contém desvios substantivos do tema N
proposto no projeto de pesquisa?

Justificativas e Modificagbes

A producgdo intelectual contém desvios substantivos do N
delineamento do projeto de pesquisa?

Justificativas e Modificagbes

A producgado intelectual contém desvios substantivos dos
procedimentos de coleta e analise de dados do projeto de X

pesquisa?

Justificativas e Modificagbes
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3. Estudos complementares ao Projeto Original

A proposta inicial envolveu analisar a relagdo entre a postura lombar
relacionada ao trabalho (sentado, em pé, andando, postura alternada) e a lombalgia
em trabalhadores (objetivo do artigo 1) e desenvolver e validar um ponto de corte para
posturas diarias para discriminar trabalhadores com lombalgia (objetivo do artigo 2).
Os achados iniciais motivaram a investigagdo de mais dois aspectos relacionados as
posturas basicas. A primeira investigacdo focou nos fatores associados a dor
musculoesquelética em uma populacéo especifica de profissionais de enfermagem. A
segunda investigacdo buscou identificar o conhecimento sobre fatores de risco da dor
lombar e crencas inadequadas dos profissionais atuantes em saude ocupacional,
tendo a pesquisa aprovagéo de acordo com Parecer Consubstanciado do CEP (Anexo
3). A produgdo intelectual referente as duas investigagbes complementares também

esta apresentada a seguir nos manuscritos elaborados.
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Anexo 3 — Parecer Consubstanciado do CEP

_ CENTRO UNIVERSITARIO gzpk:dqporﬂlo

AUGUSTO MOTTA/ UNISUAM

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Conhecimento sobre fatores de risco da dor lombar e crencas inadequadas dos
profissionais atuantes em saulde ocupacional: um estudo observacional transversal.

Pesquisador: EDUARDO GALLAS LEIVAS

Area Tematica:

Versao: 1

CAAE: 55823922.1.0000.5235

Instituicdo Proponente: SOCIEDADE UNIFICADA DE ENSINO AUGUSTO MOTTA
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Nuamero do Parecer: 5.247.146

Apresentacao do Projeto:

De acordo com o arquivo “PB_INFORMAGOES_BASICAS_DQ_PROJETO_1895926.pdf’ de 14/02/2022,
consta no Resumo do estudo que “A dor lombar &€ uma das principais causas de afastamento de
trabalhadores. Possui etiologia multifatorial, incluindo tanto fatores laborativos com exigéncias de demandas
fisicas (exemplo: manuseio de cargas pesadas) quanto fatores extra laborativos que incluem fatores
individuais, saude pobre, estresses fisico e psicolégico. Dentre esses fatores, varios sdo considerados
modificaveis e, portanto, passiveis de intervencao na prevencgéo da dor lombar. Assim, o conhecimento
desses fatores de risco € imprescindivel para a¢des dos profissionais de saude que atuam na saude
ocupacional e visam a preven¢ao e gerenciamento de casos de dores musculoesqueléticas,
especificamente a dor lombar.”. O projeto apresenta elementos fundamentais para o desenvolvimento da

pesquisa, incluindo o referencial tedrico, justificativa, objetivos, métodos e observancia aos aspectos éticos.

Objetivo da Pesquisa:

De acordo com o arquivo “PB_INFORMAGOES_BASICAS_DO_PROJETO_1895926.pdf” de 14/02/2022, o
objetivo primario do estudo é “Verificar os conhecimentos sobre os fatores de risco da dor lombar e as
crencas inadequadas dos profissionais de saude atuantes na area ocupacional.”. Ainda de acordo com o
mesmo arquivo, os objetivos secundarios sdo “1. Comparar os conhecimentos sobre os fatores de risco de

dor lombar e crencas inadequadas entre os

Enderego: Rua Dona Isabel, 94, TEL: (21)3882-9797 ( Ramal: 9943)

Bairro: Bonsucesso CEP: 21.032-060
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)3882-9797 E-mail: comitedeetica@souunisuam.com.br
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profissionais conforme as condi¢gdes sociodemograficas (sexo, idade, formacao profissional, tempo de
profissao e tempo de atuacdo na area ocupacional). 2. Comparar os conhecimentos sobre os fatores de

risco de dor lombar e crencas inadequadas entre os profissionais com formacdes académicas distintas.”.

Avaliacido dos Riscos e Beneficios:

De acordo com o arquivo “PB_INFORMACOES_BASICAS_DO_PROJETO_1895926.pdf’ de 14/02/2022, os
potenciais riscos compreendem: “Existe o risco de constrangimento por ndo saber responder as perguntas
ou por recordar eventos pessoais indesejados. Também existe o risco de exposicdo dos dados dos
participantes. Para evitar ou minimizar esses riscos os participantes poderdo se recusar a responder
qualquer pergunta e deixar de participar a qualquer momento. Os pesquisadores comprometem-se a manter
sigilo sobre toda e qualquer informacao nao relacionada a pesquisa, sendo que as informacdes que
identificam o participante e obtidas através dessa pesquisa serdo confidenciais e sendo assegurado o sigilo
sobre a sua participacao. Os dados ficardo armazenados em um computador pessoal do pesquisador
contendo senha para acesso. Nao serdo armazenadas e compartilhados dados através de “nuvem”.”. Ainda
de acordo com o mesmo arquivo, os potenciais beneficios compreendem: “Os dados obtidos identificardo o
nivel de conhecimento dos profissionais de salde sobre os fatores de risco da dor lombar, bem como suas
crencas quanto a dor lombar que interferem em suas ag¢des profissionais de prevencao junto aos
trabalhadores. A sua importancia encontra-se no fato de verificar se esses profissionais possuem
conhecimento adequado com a literatura atualizada sobre o tema, o que pode trazer beneficios para
prevencao de dor lombar e na reabilitacdo ao trabalho de pessoas com dor lombar.”. A relacao

risco/beneficio € adequada para a proposta da pesquisa.

Comentarios e Consideracdes sobre a Pesquisa:

De acordo com o arquivo “PB_INFORMACOES_BASICAS_DO_PROJETO_1895926.pdf" de 14/02/2022,
este € um estudo nacional; unicéntrico; observacional; patrocinado pelo proprio pesquisador principal; com
amostra prevista de 100 participantes em 1 grupo Unico (profissionais de saude); com previsdo de inicio e

encerramento em 01/02/2022 e 01/07/2022, respectivamente.

Existe identificacdo do pesquisador responsavel. O titulo do projeto € claro e objetivo. Ha embasamento
cientifico que justifique a pesquisa. Os objetivos estdo bem definidos. Existe explicac&o clara dos exames e
testes que serdo realizados, bem como a devida justificativa. Ha justificativa para o tamanho amostral. Ha

critérios de inclusdo e exclusdo bem definidos. Ha

Enderego: Rua Dona Isabel, 94, TEL: (21)3882-9797 ( Ramal: 9943)

Bairro: Bonsucesso CEP: 21.032-060
UF: RJ Municipio: RIO DE JANEIRO
Telefone: (21)3882-9797 E-mail: comitedeetica@souunisuam.com.br

Pagina 02 de 04

54



95

I A e v e 1 e IWE s 1 14 W s ] W0 s s MY - -

Continuacgéo do Parecer: 5.247.146

analise critica de risco. Ha orcamento financeiro detalhado e aplicagdo dos recursos. O local de realizagdo
das varias etapas esta bem definido. Ha compromisso de tornar publico os resultados. Os esclarecimentos a
cerca de valor de ressarcimento sdo claros. Ha garantia de acesso aos dados do pesquisador/instituicao e

forma de garantir a privacidade.

Consideracdes sobre os Termos de apresentagédo obrigatoria:

De acordo com o arquivo “RCLE.pdf’ de 14/02/2022, o documento: apresenta o titulo do projeto abaixo do
titulo da folha; linguagem acessivel; possui uma breve introducao incluindo a justificativa do projeto com
objetivos bem definidos; expde e explica os procedimentos que serdo realizados; cita os possiveis
desconfortos e riscos previstos em relagdo aos procedimentos; cita os beneficios esperados; tem garantia
de esclarecimento a qualquer momento; explica a forma de recusa em participar do projeto; traz garantia de
sigilo, privacidade, anonimato e acesso aos resultados; traz compromisso de divulgacao dos resultados em
meio cientifico; faz referéncia a forma de ressarcimento de despesas; existe explicacao de que os resultados
dos exames e/ou dados da pesquisa serdo de responsabilidade dos pesquisadores; informa o nome dos
responsaveis e o telefone e endereco (pessoal ou profissional) para contato em caso de necessidade;
informa contato do comité de ética (endereco e e-mail ou telefone); possui espaco para o nome do

participante (ou responsavel) e local para sua assinatura.

Recomendacées:

- Verificar a Carta Circular no 1/2021-CONEP/SECNS/MS sobre orientac8es para procedimentos em
pesquisas com qualquer etapa em ambiente virtual, a fim de realizar possiveis ajustes no termo de
consentimento i vre e esclarecido
(http://conselho.saude.gov.br/images/comissoes/conep/documentos/CARTAS/Carta_Circular_01.2021 .pdf).

Conclusdes ou Pendéncias e Lista de Inadequagdes:

O projeto esta aprovado.

Consideracdes Finais a critério do CEP:

O projeto esta aprovado.

Cabe ressaltar que o pesquisador se compromete em anexar na Plataforma Brasil um relatério ao final da
realizacdo da pesquisa. Pedimos a gentileza de utilizar o modelo de relatério final que se encontra na pagina
eletrénica do CEP-UNISUAM (http://iww.unisuam.edu.br/index.php/ introducao-comite-etica-em-pesquisa).

Além disso, em caso de evento adverso, cabe ao pesquisador relatar, também através da Plataforma Brasil.
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The relationship between low back pain and the basic lumbar posture at work — a
retrospective cross-sectional study

Eduardo Gallas Leivas'; Leticia Amaral Corréa'; Leandro Alberto Calazans Nogueira'?

ABSTRACT

Purpose

This study aimed to analyze the relationship between work-related lumbar posture (sitting,
standing, walking, alternating posture) and LBP in workers.

Methods

This is a retrospective study comprising 529 records of adult workers from a database of a
private company. Predominant work-related lumbar posture was classified based on time
spent in each posture. A total of 22 personal, occupational, clinical, and psychosocial
covariates were evaluated. LBP symptoms in the last 12 months and during the last seven
days were the outcomes of the study. The multivariate analysis model evaluated the
independent relationship between the work-related lumbar posture classification and other
potential exposure factors with LBP.

Results

The adjusted logistic regression model indicated that predominant walking reduced the
likelihood to report LBP during the last 12 months when compared to standing (OR=0.54;
95%CI 0.30, 0.99; p=0.048), but there is no association between work-related postures and
recent LBP. The adjusted analyzes also revealed an association between LBP during the last
12 months and female sex, blue-collar task, frequently feeling tiredness, pain at any other body
region previous 12 months, previous LBP, and monotonous work. Recent LBP was associated
with female sex, pain at any other body region last seven days, and previous LBP.
Conclusions

Standing posture increases the likelihood to report LBP during the last 12 months when
compared to walking. LBP over previous year and during the previous seven days was

associated with personal and clinical factors.

Keywords: ergonomics; low back pain; musculoskeletal disorder; posture; worker’s health.

INTRODUCTION

Low back pain (LBP) is the leading cause of disability in the world population,
affecting more than 500 millions of people globally (G. B. D. Disease Injury Incidence
Prevalence Collaborators 2018). LBP can lead to absenteeism and decreased productivity

(Dagenais et al. 2008). Non-specific LBP is the most common classification and does not have



62

a specific pathogenic origin (Maher et al. 2017). LBP has a multifactorial etiology with risk
factors for its development like the physically demanding, lifting loads at work, smoking,
obesity, and depression (Hartvigsen et al. 2018; Maher et al. 2017). Other modifiable risk
factors have also been described as physical stress, psychological stress, sleep disorders,
whole-body vibration, driving times, standing or prolonged walking (Parreira et al. 2018) and
sitting (Celik et al. 2018; Gupta et al. 2015). Thus, the management of modifiable risk factors
may be used for the development of strategies for the prevention of LBP.

The lumbar load represents one of the risk factors for LBP (Bakker et al. 2009) and
is influenced by body posture, which is defined as the biomechanical alignment of body
segments (Schlussel and Maykel 2019). Sitting, standing, and walking postures are commonly
assumed in different daily activities, including occupations (Roffey et al. 2010a; Roffey et al.
2010b). The workstation, the task performed, the work tools used, and the worker’s biologic
characteristics influence occupational postures (Schlussel and Maykel 2019). Non-neutral
positions of the body segments may lead to inadequate work-related postures and an increase
of lumbar load (Safety Guidelines 2018). Although sitting, standing, and walking postures are
conceptually considered appropriate ergonomic postures (Ognibene et al. 2016), high
demands of the lumbar load to maintain these postures contribute for pain (Dreischarf et al.
2016).

Occupational postures have been investigated in order to establish their relationship
with LBP, but the results are not consistent. Sitting has been associated with LBP previously
(Celik et al. 2018; Gupta et al. 2015; Ognibene et al. 2016), but other studies demonstrated
that sitting is not an independent risk factor for LBP (Korshgij et al. 2018; Lis et al. 2007; Roffey
et al. 2010a). Likewise, standing was associated with LBP by few studies (Coenen et al. 2018;
Sterud and Tynes 2013; Waters and Dick 2015). The type of work can influence the
relationship between work-related lumbar posture and LBP. High levels of LBP were described
by health workers who used a standing posture for a longer period, but construction workers
had no association between levels of LBP and posture (Lunde et al. 2017). However, standing
may not represent the causal factor since there are extra-labor and individual aspects that
impact the LBP (Mendelek et al. 2011; Roffey et al. 2010b; Sterud and Tynes 2013). In
addition, there is no consensus in the literature concerning the duration in each posture that
would be harmful to the lumbar spine. Taken together, the association between postures at
work and LBP are common despite the absence of comparison of distinct work-related lumbar
posture in the same cohort of workers.

The comparison between LBP and postures at work (i.e., standing, sitting or standing
and walking) was carried out solely by two studies (Lunde et al. 2017; Munch Nielsen et al.
2017) with small sample size (n = 124 and 187). Besides, these studies controlled a limited

number of potential risk factors for LBP (i.e., age, sex, body mass index, smoking, psychosocial
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factors, lifting weight, and bent trunk). On the other hand, a recent systematic review identified
38 factors significantly associated with an increased risk of developing LBP (Parreira et al.
2018). Therefore, the primary objective of this study is to analyze the relationship between
work-related lumbar posture (sitting, standing, walking, alternating posture) and LBP in
workers in the industrial, commercial, and services sectors. This study hypothesizes that

standing is associated with the highest prevalence of LBP when compared with other postures.

METHODS
Study Design

This is a retrospective cross-sectional observational study conducted according to
STrengthening the Reporting of OBservational studies in Epidemiology — STROBE (von EIlm
et al. 2007). The study was approved by the Inspirar Research Ethics Committee (number:
33691520.0.0000.5221), in accordance with the Declaration of Helsinki for research in

humans. In case of database study, the participant’s informed consent was not necessary.

Study Participants

The study data were obtained from a database of a private company specialized in
occupational health, physiotherapy, and ergonomics. The ergonomic evaluation was carried
out in the state of Parana, southern Brazil, between June 2019 and March 2020. We
ascertained data from adult workers aged between 19 and 65 years. Data from participants
with current occupation fewer than 12 months, nursing workers or missing information were
excluded. We excluded nursing workers because health workers have specific characteristics

that are different from industrial, commercial and services sectors.

Procedures

The database contained information from an Ergonomic Census questionnaire used
for the assessment of work exposures. Workers self-reported individually to the requested
information. Physical therapists specialized in occupational health and ergonomics guided
workers collectively to complete the Ergonomic Census questionnaire, which encompasses
personal, occupational, clinical, and psychosocial information. Participants completed the
Portuguese version of the Nordic Musculoskeletal Questionnaire (NMQ) for the analysis of
musculoskeletal symptoms. The completion of all questionnaires was supervised by an
examiner for clarification in case of uncertainties and lasted approximately 5 to 20 minutes per

participant.
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Outcome Measures

LBP symptoms in the last 12 months and during the last 7 days were the outcomes
of the study. Workers filled two separate questions regarding the LBP based on the NMQ
(Pinheiro et al. 2002), “Have you at any time during the last 12 months had trouble (ache, pain,
discomfort) in the low back?” and “Have you at any time during the last 7 days had trouble
(ache, pain, discomfort) in the low back?”. The answers are given according to a dichotomous

response (yes/no).

Exposure factors
Work-related Lumbar Posture Classification

Participants filled the information regarding the posture adopted during a typical
workday. The Ergonomic Census questionnaire had three options of posture (i.e., sitting,
standing, walking). The worker had the option to answer each item with "I do not stay in this
posture" or "yes". Participants were instructed to indicate the work period per day (between 1
and 12 hours) that remained in each posture marked with “yes”.

Predominant work-related lumbar posture was classified based on time spentin each
posture (sitting, standing, walking, alternating posture) by a researcher. All participants
classified in the sitting group had full support of the seat and flat backrest, which is a
requirement of Brazilian legislation. Participants who spent at least 70% of the work time and
at least 3 hours in a specific posture were classified accordingly to the posture. Otherwise, the

classification of alternating posture was used.

Personal, occupational, clinical, and psychosocial information

Information concerning other potential exposure factors were collected from the
Ergonomic Census database. Personal information as age, sex, and height (m) were filled.
Occupational information regarding the period in the current occupation, whole-body vibration
exposure, manual lifting or carrying, pulling and pushing loads, trunk bent forward/back/twisted
posture (awkward posture), repetitive movement or posture arm(s) at or above shoulder were
assessed (hands over shoulder level). The type of task was classified by the researcher as
manual (blue-collar worker) and non-manual work (white-collar worker) according to the
company sector and function of the worker. Clinical information regarding current smoker,
sleep disorders, feeling frequent tiredness, chronic diseases were also assessed in the
questionnaire. Pain in other body region was verified from the NMQ, body mass index was
calculated, and previous LBP was identified by researcher by the item “pain problems prior to
work”. Psychosocial information regarding monotonous work, psychosocial support from co-
workers and supervisors (lack of support at work), mental stress, anxiety, and dissatisfaction

with life were assessed.
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Data Analysis

The primary outcomes of the study were LBP during the last 12 months and LBP
during the last 7 days. Predominant work-related lumbar posture (sitting, standing, walking,
alternating posture) was the main exposure factor. All the occupational, clinical, and
psychosocial information were answered by a dichotomous response (yes/no), except for the

period in the current occupation (“up to 1 year”, “up to 5 years”, or “more than 5 years”), manual

lifting/lowering or carrying ("no", “up to 3 kg”, “up to 10 kg”, “up to 15 kg”, “up to 20 kg”, “up to
25 kg” or “over 25 kg”), mental stress (scoring from “0” — nothing — to “10” — totally), anxiety
(scoring from “0” — nothing — to “10” — totally). Previous studies established a cut-off point of 5
for the symptoms of anxiety (Kent et al. 2014), and 7 for perceived stress (Vaegter et al. 2018).
Age (> 44 years), height (> 1.70 meters), body mass index (BMI > 30 Kg/m?), manual lifting or
carrying (> 10 Kg) was dichotomized because these features were identified as risk factors for

LBP in previous studies (Coenen et al. 2014; Parreira et al. 2018).

Statistical Analysis

The sample size calculation was performed in the G*Power software (version 3.1) to
determine an appropriate sample size, using an alpha of 0.05, a power of 0.80 for a multiple
regression. Based on the assumption that 42% of workers with the predominance of standing
posture (exposed group) have LBP and 30% of workers in other postures (non-exposed group)
have LBP, the odds ratio obtained was 1.69. Considering these values, the estimated sample
size was 504 records of workers with complete data to avoid ascertainment bias.

Continuous variables were presented as mean and standard deviation (SD), and
categorical variables are presented in absolute values and proportions (%). A one-way
analysis of variance (ANOVA) was used to test for between-group differences (sitting,
standing, walking, alternating posture). Tukey tests were used for pairwise post-hoc
comparisons when appropriated. Chi-square test was used to compare the categorical
variables. The multivariate analysis model evaluated the independent relationship between the
work-related lumbar posture classification and other potential exposure factors with LBP.
Potential exposure factors for LBP were included in a univariate regression analysis. Two
multivariate models were elaborated, respectively, with the variables LBP during the last 12
months and LBP during the last 7 days (dependent variables) and the exposure variables
(independent variables). Variables with p <0.1 in the univariate analysis were included in the
multivariate analysis to determine which independent variable best explained the association
with the dependent variables. The results were presented with the logistic regression analysis,
Odds Ratio (OR), its 95% confidence interval (95%CI), and the percentage (%) of variance
explained (Nagelkerke R?) for each of the multivariate analyzes. A significance level of less

than 5% (p < 0.05) was considered for all analyzes. The statistical analysis was performed
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using JASP version 0.10.2.0 and Prism for Macintosh, Version 8 (GraphPad Software Inc.,
San Diego, CA).

RESULTS
Data of workers from 32 companies (trade association, cerealist, medical clinic,

hospital, food distributor, pasta factory, fish slaughterhouse and fridge, pig slaughterhouse and
fridge, textile industry, food industry, metallurgical industry, company logistics, truck
mechanics, wheat mill, gas station, beverage carrier, and urban passenger transport) were
included. The database contained 946 questionnaires that met the inclusion criteria of the
study. Sixty-four records with missing data, two hundred seventy-five workers with less than
12 months on current occupation, and seventy-eight workers from a different sector (nursing)

were excluded. A total of 529 questionnaires were included in the study as showed in Figure

1.
/ Excluded (n=417) \
exclusion criteria
current occupation fewer than 12
months (n=275)
nursing workers - specific type of work
Screened (n=78)
(n=946) missing data
*age (n=14)
> *height (n=5)
:_—g *BMI (n=1)
B *current smoking (n=6)
'U—_J *sleep problems (n=4)
*frequently tiredness (n=3)
*dissatisfaction life (n=8)
*anxiety/mental stress (n=3)
*current occupation time (n=2)
\ * posture arms (n=5)
*psychosocial support (n=2)
Included *monotonous work (n=8)
(n= 529) *erasure and improper filling - time in
hours (n=3)
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Figure 1 - Flowchart illustrating the recruitment of database in the study
Graphics program used: https://app.diagrams.net/
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Overall, the mean age was 37 (10.9) years and workers classified in walking posture
were older than workers classified with standing posture [walking = 39.7 (11.1); standing =
35.5 (11.0); p=0.016] and sitting [walking = 39.7 (11.1); sitting 35.4 (11.4); p=0.006]. Females
were most frequent in sitting and standing postures. Manual (blue-collar) workers [n=401
(75.8%)] were prevailing in the total sample and the proportion of this type of task varied
according to each group (p<0.001). Many occupational, clinical and psychosocial information
also presented a significant difference between groups. Characteristics of the sample included

and stratified on postures are shown in Table 1.

Table 1. Characteristics of the study participants.
Total Sitting  Standin  Walkin  Alternatin p-

(n=529 (n=126 g g g posture  value
) ) (n=96) (n=144  (n=163)
)
Personal Information
Age, years, mean (SD) 37.0 354 355 39.7(11 36.7(9.8) 0.003
(10.9) (11.4) (11.0) 1) *
Sex, female, n (%) 251 75 61 56 59 (36.2) <0.00
(47.4) (59.5) (63.5) (38.9) 1*
Height, m, mean (SD) 1.67 1.69 1.65 1.66 1.69 (0.9) 0.002
(0.1) (0.1) (0.1) (0.1) *
Weight, Kg, mean (SD) 741 73.3 71.7 741 76.0 0.135
(14.8) (15.4) (14.6) (15.3) (13.8)
Occupational Information 0.490
How long current
occupation time
Between 1-5, years, n (%) 268 62 53 77 76 (46.6) -
(50.7) (49.2) (55.2) (53.5)
Above 5, years, n (%) 261 64 43 67 87 (53.4) -

(49.3) (50.8) (44.8) (46.5)
Whole-body vibration, n 50(9.5) 13 1(1.0) 12(8.3) 24(14.7) 0.004

(%) (10.3)
Manual lifting or carrying > 188 4 (3.2) 35 80 69 (42.3) <0.00
10, Kg, n (%) (35.5) (36.5) (55.6) 1*
Pulling or pushing loads, n 207 3(2.4) 29 103 72 (44.2) <0.00
(%) (39.1) (30.2) (71.5) 1*
Awkward posture, n (%) 270 20 48 115 87 (53.4) <0.00
(51.0) (15.9) (50.0) (79.9) 1*
Hands over shoulder level, 181 18 32 70 61 (37.4) <0.00
n (%) (34.2) (14.3) (33.3) (48.6) 1*
Type of task <0.00
1*
Blue-collars, n (%) 401 37 96 140 128 (78.5) -
(75.8) (294) (100) (97.2)
White-collars), n (%) 128 89 0 (0) 4(2.8) 35(21.5) -
(24.2)  (70.6)
Workday <0.00
1*

4,hours,n (%) 4(0.8) 3(24) 0(0.0) 1(0.7) 0(0.0) -



68

up to 6, hours, n (%) 26 (4.9) 4(3.2) 1(1.0)0 13(9.0) 8 (4.9) -

Up to 8, hours, n (%) 156 48 10 38 60 (36.8) -
(29.5) (38.1) (10.4) (26.4)
Up to 10, hours, n (%) 325 69 85 86 85 (52.1) -

(61.4) (54.8) (88.5) (59.7)
Up to 12, hours, n (%) 18 (3.4) 2(1.6) 0(0.0) 6(4.2) 10(6.1) -

Economic activity <0.00
1*
Industry, n (%) 319 45 89 81 104 (63.8) -
(60.3) (35.7) (92.7) (56.3)
Commerce, n (%) 91 34 4 (4.2) 27 26 (16.0) -
(17.2)  (27.0) (18.8)
Service, n (%) 119 47 3(3.1) 36 33 (20.2) -
(22.5)  (37.3) (25.0)
Clinical information
Current smoker, n (%) 65 10(7.9) 9(94) 21 25(15.3) 0.166
(12.3) (14.6)
Sleep disorders, n (%) 153 41 33 35 44 (27.0) 0.264
(28.9) (325) (34.4) (24.3)
Feeling frequent tiredness, 163 46 40 39 38 (23.3) 0.006
n (%) (30.8) (36.5) (41.7) (27.1) *
Chronic diseases, n (%) 136 26 36 38 36 (22.1) 0.020
(25.7) (20.6) (37.5) (26.4) *
Pain at any other body 360 88 77 100 95 (58.3) 0.003
region last 12 months, n (68.0) (69.8) (80.2) (69.4) *
(%)
Pain at any other body 178 45 49 40 44 (27.0) <0.00
region last 7 days, n (%) (33.6) (35.7) (51.0) (27.8) 1*
BMI, Kg/m?, mean (%) 26.3 25.7 26.3 26.7 26.5(4.3) 0.330

(4.6) (4.6) (5.0) (4.6)
Previous low back pain,n 32 (6.1) 10(7.9) 6(6.3) 10(6.9) 6 (3.7) 0.456
(%)
Psychosocial Information
Monotonous Works, n (%) 91 29 25 14 (9.7) 23 (14.1) 0.002
(17.2) (23.0) (26.0) *
Lack of support at work 26(49) 7(56) 6(6.3) 5(3.5 8 (4.9) 0.773

Mental stress, 0-10, mean 4.9 5.4 5.2 4.4 48(2.7) 0.014
(SD) (2.7) (2.5) (3.1) (2.6) *
Anxiety, 0-10, mean (SD) 5.6 5.6 6.0 5.3 5.7 (2.7) 0.299

(2.8) (2.5) (3.2) (2.7)
Dissatisfaction with life, n 38 (7.2) 15 4(42) 7(49) 12(7.4) 0.082
(%) (11.9)

Note: Continuous variables are expressed in Mean (Standard Deviation) and categorical variables in
Frequency (Percent). Significant differences between groups were tested by one-way ANOVA for
continuous variables and Chi-square test to the categorical variables. *statistically significant
difference (p<0.05).

The prevalence of LBP during the last 12 months and during the last 7 days was 37.6%
(199/529 questionnaires) and 16.4% (87/529 questionnaires), respectively. Workers with the
predominant standing posture demonstrated higher prevalence of LBP during the last 12

months [51.0% (n=49/96 questionnaires); p=0.008] when compared to sitting [38.1%
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(n=48/126 questionnaires)]; alternating posture [36.8% (n=60/163 questionnaires)]; and
walking [29.2% (n=42/144 questionnaires)], respectively. There was no statistically significant

result between groups postures and LBP during the last 7 days (p=0.427) (Figure 2).

Low back pain
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Figure 2 — Prevalence of low back pain in workers classified according the predominant
posture (n = 529)
Note: * Statistically significant difference (p<0.05).

Comparing standing with other postures, there was a difference in the OR crude,
indicating walking (OR=0.40; CI=0.23, 0.68; p<0.001) and alternating posture (OR=0.56;
CI=0.34, 0.93; p=0.026) with less likely to present LBP in the last 12 months. Walking (adjusted
OR=0.54; CI=0.30, 0.99; p=0.048) was the only protective posture that remained in the
adjusted model. A sensitivity analysis with different postures as a reference in the multivariate
model revealed that walking was protective compared with alternating posture (adjusted
OR=0.53; CI=0.30, 0.92; p=0.024). Walking was similar to sitting (adjusted OR=0.61; CI=0.23,
1.27; p=0.183).

A logistic regression was performed to ascertain the effects of potential exposure
factors on LBP during the last 12 months and LBP during the last 7 days. The logistic
regression model indicated association between LBP during the last 12 months and female
sex (adjusted OR=1.84; CI=1.08, 3.13; p=0.025), blue-collar task (adjusted OR=1.89; CI=1.01,
3.57; p=0.048), feeling frequently tiredness (adjusted OR=1.90; CI=1.19, 3.03; p=0.007), pain
at any other body region last 12 months (adjusted OR=1.84; CI=1.15, 2.96; p=0.011), previous
LBP (adjusted OR=5.24; Cl=2.07, 13.29; p<0.001), and monotonous work (adjusted OR=1.75;
Cl=1.04, 2.95; p=0.035). The multivariate model explained 26.0% (Nagelkerk R?) on LBP

during the last 12 months.
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In a multivariate model there was an association for LBP during the last 7 days with
female sex (adjusted OR=2.09; CI=1.01, 4.35; p=0.048), pain at any other body region last 7
days (adjusted OR=8.10; Cl=4.40, 14.91, p=0.001) and previous LBP (adjusted OR=5.09;
Cl=2.09, 12.39; p=0.001). There was no association between LBP during the last 7 days and
predominant posture (p=0.450) and the model explained 38.2% (Nagelkerk R?). The results of
logistic regression crude and adjusted of LBP during the last 12 months and during the last 7

days to each variable are presented in Table 2.

Table 2. Logistic regression results (n=529) — univariate and multivariate analyzes.
LBP during the last 12 LBP during the last 7

months days
Crude Adjusted Crude Adjusted
Personal information
Age (> 44 years) 1.10 -- 1.69 1.84
(0.74;1.64) (1.04;2.76) (1.00;3.40)
Sex (female) 2.31 1.84 2.74 2.09
(1.61;3.31) (1.08;3.13) (1.69;4.47) (1.01;4.35)
Height (> 1.70 m) 0.71 1.29 0.63 1.37
(0.49;1.04) (0.76;2.19) (0.38;1.05) (0.65;2.87)
Occupational
characteristics
Whole-body vibration 0.93 -- 1.31 --
exposure (0.51;1.70) (0.63;2.72)
Manual lifting or carrying 1.20 -- 1.27 --
(>10Kg) (0.83;1.73) (0.79;2.04)
Pulling or pushing loads 1.04 -- 0.94 --
(0.73;1.49) (0.59;1.51)
Awkward work posture 1.19 -- 1.29 --
(0.84;1.70) (0.81;2.05)
Hands over shoulder level 1.19 -- 1.21 --
(0.82;1.72) (0.75;1.95)
Type of task (blue collar) 1.59 1.89 1.65 1.61
(1.04;2.44) (1.01;3.57) (0.91;2.99) (0.79;3.28)
Clinical features
Current smoker 1.12 -- 0.91 --
(0.66;1.91) (0.45;1.87)
Sleep disorders 2.46 1.31 2.48 0.90
(1.67;3.62) (0.83;2.08) (1.55;3.98) (0.49;1.67)
Feeling frequent tiredness 3.52 1.90 3.50 1.48
(2.39;5.17) (1.19;3.03) (2.18;5.62) (0.79;2.78)
Chronic Diseases 1.50 1.06 1.38 --
(1.01;2.23) (0.67;1.70) (0.83;2.27)
Pain at any body region 292 1.84 -- --
last 12 months (1.92;4.44) (1.15;2.96)
Pain at any body region -- -- 11.71 8.10
last 7 days (6.68;20.54) (4.40;14.9
1)
Previous LBP 6.63 5.24 6.91 5.09
(2.81;15.6  (2.07;13.2 (3.30;14.47) (2.09;12.3
4) 9) 9)



BMI (= 30 Kg/m?) 1.18 -- 1.40 --
(0.76;1.83) (0.81;2.41)
Psychosocial aspects
Monotonous work 2.50 1.75 1.83 1.19
(1.58;3.95) (1.04;2.95) (1.06;3.16) (0.61;2.34)
Lack of support at work 1.70 - 2.39 1.16
(0.77;3.75) (1.00;5.68) (0.39;3.44)
Mental stress 3.1 1.60 3.85 1.66
(2.11;4.59) (0.99;2.57) (2.40;6.19) (0.88;3.14)
Anxiety 1.82 1.03 272 1.76
(1.23;2.68) (0.65;1.62) (1.51;4.91) (0.86;3.58)
Dissatisfaction with life 3.50 1.96 3.34 1.40
(1.75;7.02) (0.87;4.42) (1.65;6.76) (0.55;3.57)
Predominant Posture
reference — Standing
Sitting 0.59 0.90 0.71 --
(0.35;1.01) (0.42;1.94) (0.36;1.40)
Walking 0.40 0.54 0.61 --
(0.23;0.68) (0.30;0.99) (0.31;1.19)
Alternating posture 0.56 1.03 0.62 --
(0.34;0.93) (0.57;1.87) (0.32;1.18)

71

Note: variables are expressed in OR (95% IC). Univariate regression analysis values
were expressed “crude” and multivariate regression analysis values were expressed
“adjusted”. Values in bold represent statistically significant difference (p<0.05).

DISCUSSION

The current study aimed to analyze the relationship between work-related lumbar
posture and LBP among workers. Workers with predominant walking were less likely to report
LBP during the last 12 months than workers with predominant standing posture. Female sex,
blue-collar task, clinical features, and monotonous work were also associated with LBP during
the last 12 months. Postures at work did not impact the presence of LBP during the last 7 days,
but female sex and pain characteristics increased the chances to report LBP. Our findings
highlight the biopshycosocial nature of the LBP.

LBP during the last 12 months was associated with work-related posture. Walking was
protective when compared to standing for the presence of LBP in the current study,
corroborating previous researches (Coenen et al. 2017; Coenen et al. 2018; Mendelek et al.
2011; Munch Nielsen et al. 2017). Sitting posture was not protective in our sample. The
literature about sitting posture has controversial findings in being protective (Korshgj et al.
2018; Swain et al. 2019) or a risk of LBP (De Carvalho et al. 2020; Greene et al. 2019).
Similarly, there was no difference between standing and alternating posture in our study.
Studies are conflicting regarding the benefits of alternating postures between sitting and
standing as effective action (Agarwal et al. 2018; Ognibene et al. 2016; Sheahan et al. 2016;
Waongenngarm et al. 2018) or not effective (Parry et al. 2019) for prevention of LBP. The

frequency of alternation, the time in each posture, and the positions adopted interferes in the
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aspects of alternating posture. The features of the posture variation may be an important factor
for the pain perception.

Personal, occupational, clinical, and psychosocial aspects were associated with LBP
during last year in our sample. LBP has previously associated with psychosocial (Hartvigsen
et al. 2018; Lis et al. 2007; Sterud et al. 2016) and personal factors (Hartvigsen et al. 2018;
Swain et al. 2019). Job dissatisfaction and work stress influenced the severity of LBP
(Mendelek et al. 2011). In a umbrella review concerning risk factors for LBP, frequently felling
tired, pain at any other region site, previous LBP, monotonous work increased the likelihood
to present LBP, but sex was unclear (Parreira et al. 2018). Besides, among the occupational
characteristics evaluated, only the type of task (blue collar) was associated with LBP in the
current study. Although physical exposure has been documented associating to LBP, there is
no consensus in current studies to explain a relationship of causality (Swain et al. 2019). In the
same way, in addition to the possible occupational biomechanical factors, the psychosocial
aspects, comorbidities, and pain-processing mechanism should be managed to understand,
prevent, and treat LBP (Hartvigsen et al. 2018).

Occupational posture was not related to recent LBP in our study. Interestingly,
female workers, an episode of previous LBP, and pain at other sites during the last week
increased the chances to report recent LBP. Previous LBP was the strongest risk factor related
to an episode of LBP (Parreira et al. 2018). Moreover, previous episodes of LBP was the only
factor that predicted recurrence of this symptom (da Silva et al. 2017). Number of prior
episodes is also a component of a prediction model for recovery in patients with acute LBP (da
Silva et al. 2019). Additionally, previous studies also related pain at any other region site of
body as a risk factor for LBP (Parreira et al. 2018). Exposure to physical and psychosocial
triggers increase the risk of a new-onset acute LBP (Steffens et al. 2015), which may impact
occupational LBP. Therefore, the investigation of pain characteristics rather than work-related
posture is essential to understand acute LBP.

The major strength of this study is that we compared the associations among four
different postures with LBP in the same population instead of analyzing a particular posture at
work. Also, we controlled a large number of known risk factors for LBP to minimize
confounding. The work-related posture classification used is another strength of our study. We
adopted at least 70% of the work time and at least 3 hours in a specific posture (sitting,
standing, walking) to ensure the predominance of the posture. There is no consensus about
time to determine a specific posture as predominant (Celik et al. 2018; Gupta et al. 2015;
Munch Nielsen et al. 2017; Roffey et al. 2010a; Sheahan et al. 2016) in surveys concerning
LBP and work-related posture, ranging from half of work-time (Lis et al. 2007) to at least 70%

of whole work-time (Inoue et al. 2020).
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The clinical relevance of biopsychosocial and occupational factors was highlighted in
the current study. Work strategies on improving the standing posture workstation, allowing
walking, improving psychosocial work environment may benefit workers against LBP. For
future surveys, longitudinal studies comparing LBP between different postures could be
important to preventive and clinical actions against LBP. Moreover, policymakers should
encourage work programs for management of LBP including several aspects due to the
biopsychosocial nature of LBP. Pain intensity can be different between groups of predominant
postures and may be clinically relevant to account in future studies. Additionaly, the
biomechanics of the lumbar spine may be different between sitting with or without trunk
support, and subsequent surveys should investigate and report these postural conditions.

Certain limitations should be acknowledged. The retrospective design of a database
containing information from self-reported questionnaires may be a subject to recall bias.
Nonetheless, we included a large number of records and excluded records with missing data
to minimize the recall bias. Objective measurement of posture was not performed in the current
study and should be implemented in future research. Furthermore, previous studies (Gupta et
al. 2015; Korshgj et al. 2018; Lunde et al. 2017; Munch Nielsen et al. 2017) have investigated
the role of the intensity of pain on the impact of a particular occupational posture. We were
unable to carry out this analysis because the database did not contain this information. We
dichotomized the occupational information (such as lifting/lowering or manual transport, whole-
body vibration, pushing/pulling, awkward posture), limiting the potential impact of a dose-
response relationship between these factors and LBP. Additionally, the database of the current
study did not have information regarding posture adopted at home, which may be related to
LBP and should be controlled in future studies. Finally, different activity sectors and types of
work may present various associations between postures and LBP, and these results can not

be generalized for the entire population of workers.

CONCLUSIONS
Standing posture increases the likelihood to report LBP during the last 12 months when
compared to walking solely. LBP over previous year and during the previous seven days was

associated with personal and clinical factors.
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Is it possible to discriminate workers with a higher prevalence of low back pain
considering daily exposure time in a work-related lumbar posture? — a diagnostic
accuracy study
Eduardo Gallas Leivas®; Juliana Valentim Bittencourt®; Arthur Sa Ferreira®; Leandro Alberto

Calazans Nogueira®®

ABSTRACT

The study aimed to develop and validate a cut-off for daily postures to discriminate workers
with low back pain. The self-reported episode of low back pain in the last year and during the
previous week and the total spent time in occupational postures of 529 workers were used to
screen workers who more likely would report low back pain. Receiver operating characteristics
curve verified the ability of daily time in each posture in discriminating workers with low back
pain in a training sample. Then, the chi-squared test and measurements of the diagnostic
accuracy were performed in the testing sample. The daily time spent in a given posture was
not able to accurately discriminate against workers with low back pain. Total time spent walking
was the only daily posture that discriminated workers with low back pain in the last year in the

testing sample, albeit with low accuracy.

Keywords: Low Back Pain, Posture, Standing, Sitting, Walking.

Practitioner Summary

The daily time spent in a given posture was not able to accurately distinguish workers with
LBP. Total spent time in walking presented modest diagnostic accuracy and should be
interpreted cautiously. The spent time in a particular posture did not detect workers with LBP

in the last week.



83

INTRODUCTION

Low back pain (LBP) is the leading cause of years lived with disability in Brazil and
other countries (1). People with LBP report restrictions on usual daily activities and work
participation. Also, LBP is considered a significant cause of absenteeism and can lead to
decreased productivity (2), generating considerable economic and social costs (2-4). Non-
specific LBP is the most common classification and does not have a specific pathogenic origin
(5). Spent time in standing and walking postures may represent risk factors for LBP
development (6).

Several lumbar postures are adopted in the occupational setting. Conceptually,
standing, sitting and walking are considered appropriate ergonomic postures (7). However, the
lumbar load to maintain these postures can contribute to pain (8). In a systematic review
evaluating the association between sitting position and low back pain, only one of the 35
studies did not find a positive result for this association (9). Habitual poor standing posture may
be a risk factor for LBP in the workplace (10). Moreover, increased intervertebral disc
compressive force may promote the development of LPB in standing posture (11). As a
consequence, the relationship between work-related lumbar posture and LBP also needs to
be better understood.

The association between exposure time in a given posture and LBP has conflicting
results. Sitting position has been described approximately one-third of the time at a job in some
occupational groups (i.e. legislators and senior managers, clerks, scientific and artistic
professions, commercial workers, trade, industrial, or transportation occupations, service
workers and agricultural occupations) (12), and three-quarters of the time at a job for office
workers (i.e. office, call centre and customer service) (13). Prolonged sitting in the workplace
may involve several mechanisms that make it a risk factor (14-16) and are associated with
LBP in a few investigations (17-20). Also, there is an association between standing position
and LBP (21). However, the association between LBP and posture may be influenced by the
work characteristics. For example, health workers exposed for a longer period in standing
posture had high levels of LBP, whereas construction workers did not have this association
(22). On the other hand, LBP was not associated with sitting (23), standing position (24, 25) or
walking duration during work (25). Our group showed that walking was protective for LBP in
the last year concerning standing posture, but there was no association between postures and
recent LBP (26). Also, there is no consensus about the definition of prolonged posture, which
would be harmful to the lumbar spine. Prolonged posture definition varying between 40
minutes and 4 hours and may be related to LBP (6, 27-29). Taken together, exposure time in
a work-related posture and the presence of LBP remains unclear. In contrast, developing and
implementing appropriate preventive strategies for the work environment requires knowledge

concerning exposure time associated with LBP. The alternating sitting-standing posture has
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been proposed for the prevention of LBP. On the one hand, systematic reviews show that
workers who alternate standing and sitting postures prevent and reduce LBP (30, 31). On the
other hand, another systematic review shows limited evidence that sedentary workers reduce
musculoskeletal symptoms by alternating postures (32). Therefore, the current study aimed to
develop and validate an optimal cut-off for daily exposure time in a given posture to
discriminate workers with LBP. This study hypothesizes that workers with a considerable

period in the same posture would present LBP.

MATERIALS AND METHODS

Study Design

We undertook a pre-planned secondary analysis of data collected from a previous
study by our group (26). In brief, the original study was a cross-sectional retrospective
database survey designed to analyze the relationship between work-related lumbar posture
(sitting, standing, walking, or alternating posture) and LBP in 529 workers. In the current study,
we aimed to develop and internally validate an optimal cut-off for daily exposure time in a
particular worker’s posture to discriminate workers with LBP. Model validation was conducted
using the records remaining from the model’s development phase. The study was approved
by the Institutional Research Ethics Committee (number: 33691520.0.0000.5221), following

the Declaration of Helsinki for research in humans.

Participants

The study data were obtained from a private company database specialized in
occupational health, physiotherapy, and ergonomics. The ergonomic evaluation was carried
out in Parana, southern Brazil, between June 2019 and March 2020. A nonprobabilistic
(convenience) sampling was formed with data from adult workers aged between 19 and 65
years. Data from participants with current occupations fewer than 12 months, nursing workers
or missing information were excluded. Nursing workers were excluded because they have

specific characteristics different from industrial, commercial and services sectors.

Procedures

The database contained personal, occupational, clinical, and psychosocial
information screened routinely by the private company using an own questionnaire (i.e.,
Ergonomic Census Questionnaire)to assess work exposures. Workers self-reported
individually to the requested information. A team of physical therapists specialized in

occupational health received a 2-hour training on applying the Ergonomic Census
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questionnaire to collect data. Participants completed the Portuguese version of the Nordic
Musculoskeletal Questionnaire (33, 34) to analyze musculoskeletal symptoms. The completion
of all questionnaires was supervised by an examiner for clarification in case of uncertainties
and lasted approximately 5 to 20 minutes per participant.

We analyzed the self-reported exposure time in work-related postures in two different
conditions. First, considering all records, the total spent time in a work-related lumbar posture
and the self-reported LBP. Second, we analyzed the spent time in a given posture considering
the predominant work-related lumbar posture (sitting, standing, or walking). A total of 163 were
excluded from this secondary analysis because of the absence of a predominant work-related

lumbar posture.

Reference standard

The report of LBP by the worker in the last 12 months and during the last 7 days was
used as a standard reference. Workers filled two separate questions regarding the LBP based
on the Nordic Musculoskeletal Questionnaire, “Have you at any time during the last 12 months
had trouble (ache, pain, discomfort) in the low back?” and “Have you at any time during the
last 7 days had trouble (ache, pain, discomfort) in the low back?”. The answers are given

according to a dichotomous response (yes/no).

Index test

The total spent time in a work-related lumbar posture and the spent time in a
particular posture considering the predominant work-related lumbar posture was used as index
tests to screen workers who present greater chances of reporting LBP. Participants filled in the
information regarding the posture adopted during a typical workday. The Ergonomic Census
questionnaire had three posture options (i.e., sitting, standing, or walking). The worker had the
option to answer each item with "I do not stay in this posture" or "yes". Participants were
instructed to indicate the work period per day (between 1 and 12 hours) that remained in each
posture marked with “yes”. From this information, the exposure time in postures was
determined.

A researcher classified the predominant work-related lumbar posture based on time
spent in each given posture (sitting, standing, or walking). All participants classified in the
sitting group had the full support of the seat and flat backrest, which is a requirement of
Brazilian legislation. Participants who spent at least 70% of the work time and at least 3 hours

in a specific posture were classified accordingly to the posture.
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Statistical Analysis

The sample calculation is contained in the previous study of our group (26). The
model’s development and validation encompassed training and a testing sample for statistical
analysis, respectively. The smartphone app "True Randon Generator" was used to split the
samples randomly. The total spent time in a work-related lumbar posture and the spent time
in a given predominant work-related lumbar posture were analyzed separately. The presence
of LBP was represented by the number zero. A statistical significance level of less than 5% (p

< .05) was considered for all analyzes.

Training Sample for model development

The model was trained on approximately 70% of the data. The receiver operating
characteristics (ROC) curve was constructed to determine the work-related posture exposure
time’s ability to discriminate workers with LBP during the last 12 months and LPB during the
last 7 days. The area under the ROC curve (AUC) was calculated as a model’s performance
measure. The AUC above 0.90 was interpreted as excellent discrimination, from 0.80 to 0.90
as very good discrimination, from 0.70 to 0.80 as good discrimination, from 0.60 to 0.70 as
sufficient discrimination, from 0.50 to 0.60 as bad discrimination and below 0.50 as a test not
valuable for discrimination (35). Youden Index [(Sensitivity + Specificity)/100 — 1] was used as
a criterion for selecting the optimum cut-off point value in the ROC curve. The statistical
analysis was performed using Prism for Macintosh, Version 8 (GraphPad Software Inc., San
Diego, CA).

Testing Sample for internal validation of the model

A testing sample was performed using approximately 30% hold-out of the data to test
its discrimination power. The chi-square test verified the ability of the cut-off point provided in
the training sample to discriminate workers with LBP in a testing sample. Sensitivity, specificity,
accuracy, positive predictive value, negative predictive value, positive likelihood ratio, and
negative likelihood ratio were calculated to quantifying the diagnostic accuracy (35) of the
index tests. There is no consensus on the acceptable threshold values for a diagnostic test to
be considered clinically positive or negative, but sensitivity values below 70% are considered
unlikely to be clinically useful (36). Also, positive likelihood ratio values above 10 were
considered high while values from 5 to 10 were moderate, values from 2 to 5 were small but
potentially relevant, and values below 2 were considered limited to no diagnostic value. The
values to negative likelihood ratio below 0.1 were considered high, between 0.1 to 0.2 were
considered moderate, between 0.2 to 0.5 were considered small but potentially relevant, and
above 0.5 indicating limited to no diagnostic value (37). The statistical analysis was performed
using JASP, Version 0.12.1.0 and Medcalc, Version 19.7.
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Sensitivity analyses

We performed sensitivity analyses to verify the work type’s potential differences on
the daily exposure time in a given posture to discriminate workers with LBP. Training and
testing samples were divided into blue-and white-collar workers (eTable 1 in the Supplement
file). Total spent time in a work-related lumbar posture and time spent in a given predominant

work-related lumbar posture were also analyzed separately.

RESULTS

The database contained 946 questionnaires. After applying the exclusion criteria, 529
questionnaires were selected. The sample consisted of 529 workers, being 251 (47.4%)
women. The mean age was 37.0 (£10.9) years, and the mean body mass index of 26.3 (+4.6)
kg/m?. Blue-collar were 401 (75.8%), and 325 (61.4%) workers had a workaday between 8 and

10 hours. Characteristics of the study participants are presented in Table 1.

Table 1. Characteristics of the study participants (n=529)

Characteristic Value
Personal Information
Age, years, mean (SD) 37.0 (10.9)
Sex, female, n (%) 251 (47.4)
Height, m, mean (SD) 1.67 (0.1)
Weight, Kg, mean (SD) 74.1 (14.8)

Occupational Information
How long current occupation time

Between 1-5, years, n (%) 268 (50.7)
Above 5, years, n (%) 261 (49.3)
Type of task
Blue-collar, n (%) 401 (75.8)
White-collar, n (%) 128 (24.2)
Workday
4, hours, n (%) 4 (0.8)
up to 6, hours, n (%) 26 (4.9)
Up to 8, hours, n (%) 156 (29.5)
Up to 10, hours, n (%) 325 (61.4)
Up to 12, hours, n (%) 18 (3.4)
Economic activity
Industry, n (%) 319 (60.3)
Commerce, n (%) 91 (17.2)
Service, n (%) 119 (22.5)
Clinical information
BMI, Kg/m?, mean (%) 26.3 (4.6)
Previous low back pain, n (%) 32 (6.1)

Continuous variables are expressed in mean (standard deviation) and categoricalvariables in absolute (frequency).

The composition of the training and testing samples is presented in Table 2.
Altogether, the prevalence of LBP was 37.6% and 16.4% during the last 12 months and the

last 7 days, respectively.
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Table 2. Training and testing samples regarding to the model validation.

Samples
Analysis model Posture Training Testing
Total time spent in a work- n = 369 n=160 =
related lumbar posture (n = (69.7%) (30.3%)
529)
Time spent in given Standing n=67 n =29 (30.2%)
predominant work-related (n=96) (69.8%)
lumbar posture (n = 366) Sitting n =288 n = 38 (30.2%)
(n=126) (69.8%)
Walking n =100 n =44 (30.6%)
(n=144) (69.4%)

Note: The analysis model to the total spent time in a work-related lumbar posture was composed of all questionnaires.
The analysis model to spent time in particular predominant work-related lumbar posture was composed of the records
included in the work-related lumbar posture classification.

Model development: Training sample

LBP prevalence during the last 12 months was 46.3%, 37.5%, and 32.0% for the
predominance of standing, sitting, and walking, respectively. Also, the prevalence of LBP
during the last 7 days was 22.4%, 16.0% and 14.8%, for the predominance of standing, walking

and sitting, respectively.

Total Time in Particular Work-related Lumbar Posture

Table 3 presents the ROC curve LBP results during the last 12 months and the last
7 days for each posture. The AUC based on the total time spent in a standing posture for
discriminating workers with LBP during the last 12 months was 0.58 (95% CI 0.52 to 0.64, SE
= 0.03, p = 0.006). In the same way, the AUC based on the total time spent in walking for
discriminating workers with LBP during the last 12 months was 0.57 (95% CI 0.51 to 0.63, SE
= 0.03, p = 0.018). There was no other significant difference for the ROC curve analysis

considering the total time spent in a given posture.

Table 3. Area Under the Curve — Total time spent in a particular work-related lumbar posture

ROC? Curve
LBPP Posture Area (95% CI°) SE° p-value
During the last 12 months Standing 0.58 (0.52;0.64) 0.03 0.006*
Sitting 0.51 (0.45;0.57) 0.03 0.715
Walking 0.57 (0.51;0.63) 0.03 0.018*
During the last 7 days Standing 0.57 (0.49;0.65) 0.04 0.106

Sitting 0.52 (0.43;0.60) 0.04 0.701
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Walking 0.56 (0.47;0.64) 0.04 0.176

Note: *statistically significant difference (p < .05).
Abbreviations: ®Receiver operating chacarcteristic ®low back pain °standard error Yconfidence interval

Predominant Work-related Lumbar Posture

The results of the ROC curve LBP during the last 12 months and the last 7 days to
each posture are presented in Table 4. The time spent in sitting posture for workers who stay
predominantly seated discriminated those with LBP during the last 12 months (AUC = 0.65;
95% CI 0.53 to 0.77, SE = 0.06; p = 0.019). There was no other statistically significant result

for the ROC curve analysis considering the predominant postures.

Table 4. Area Under the Curve — Predominant work-related
lumbar posture

ROC? Curve

LBP® Posture Area (95% CI°) SE° p-value

During the last 12 months Standing 0.58 (0.44;0.72) 0.07 0.242
Sitting 0.65 (0.53;0.77) 0.06 0.019*

Walking 0.60 (0.47;0.73) 0.07 0.110

During the last 7 days Standing 0.53 (0.35;0.70) 0.09 0.764
Sitting 0.64 (0.47;0.81) 0.09 0.114

Walking 0.56 (0.38;0.75) 0.09 0.441

Note: *statistically significant difference (p < .05).
Abbreviations: ®Receiver operating chacarcteristic ®low back pain °standard error Yconfidence interval

Figure 1 represents the ROC curves graphics. The cut-off point on the total time spent
standing for LBP during the last 12 months were > 1 hour (Youden Index = 0.114; Sensitivity
= 49.64%; Specificity = 61.74%) and cut-off point on the total time spent walking for LBP during
the last 12 months were < 1 hour (Youden Index = 0.095; Sensitivity = 46.04%; Specificity =
63.48%), respectively. The cut-off point of the predominant sitting posture for LBP during the
last 12 months was > 8 hours (Youden Index = 0.218; Sensitivity = 27.27%; Specificity =
94.55%).
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The results of the testing sample are presented in Table 5. Total time spent walking

< 1 hours significantly discriminates LBP during last 12 months (32 = 4.9371, p = 0.026). LBP

during last 12 months was not significantly discriminated by > 1-hour total time spent standing

(x2 = 3.2274, p = 0.072) and > 8 hours in a predominant sitting posture (2 = 2.2488, p =

0.134).

The cut-off to the total time spent walking showed insufficient sensitivity (55.0%),
acceptable negative predictive value (70.0%), limited to no diagnostic value positive likelihood
ratio (1.49), and also a negative likelihood ratio (0.71) with limited to no diagnostic value. The

cut-off to the total time spent standing showed insufficient sensitivity (48.3%). The cut-off of

predominant sitting showed adequate specificity (87.0%) but modest accuracy (65.8%).

Table 5 — Sensitivity, specificity, accuracy, prevalence, positive predictive value, negative predictive

value, positive likelihood ratio, and negative likelihood ratio regarding the predefined cut-off point for

discriminate workers with LBP in the last 12 months.

Testing Samples

Total time spent

walking

Total time spent

standing Sitting

Predominant

Sensitivity %, (95% Cl)

55.0 (41.6-67.9)

48.3 (35.2-61.6)

33.3 (11.8-61.6)
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Specificity %, (95% Cl)

Accuracy %, (95% Cl)

Low Back Pain Prevalence (95% Cl)

Positive Predictive Value %, (95% CI)

Negative Predictive Value %, (95% CI)

Positive Likelihood Ratio (95% CI)

63.0 (52.8-72.4)

60.0 (52.0-67.7)

37.5 (30.0-45.5)

47.1 (38.8-55.7)

70.0 (62.9-76.2)

1.5 (1.1-2.1)

66.0 (55.9-75.2)

59.4 (51.3-67.1)

37.5 (30.0-45.5)

46.0 (36.9-55.5)

68.0 (61.6-73.9)

1.4 (1.0-2.1)

0.8 (0.6-1.0)

87.0 (66.4-97.2)

65.8 (48.7-80.4)

39.5 (24.0-56.6)

62.5 (31.8-85.6)

66.7 (57.5-74.7)

2.6 (0.7-9.2)

0.8 (0.5-1.1)

Negative Likelihood Ratio (95% ClI) 0.7 (0.5-1.0)

Note: *statistically significant difference (p < .05).
Abbreviations: Cl - confidence interval

Sensitivity Analyses

The analysis of the training sample revealed a significant discriminant ability of the
total time spent in standing posture (AUC = 0.58, 95% CI1 0.51 to 0.65, SE = 0.03, p = 0.024)
and the total time spent in walking (AUC = 0.58, 95% CI 0.51 to 0.65, SE = 0.03, p = 0.020) to
detect workers with LBP during the last 12 months in the blue-collar group (eTable 2 in the
Supplement file). The time spent in sitting posture for workers who stay predominantly seated
discriminated those with LBP during the last 12 months in both white-collar (AUC = 0.67; 95%
C10.52t0 0.82, SE = 0.08; p = 0.040) and for the blue-collar (AUC = 0.78; 95% CI 0.59 to 0.96,
SE =0.10; p=0.019) workers (eTable 3 in the Supplement file). There was no other significant
difference for the ROC curve analysis considering the total time spent in a given posture and
the spent time in a given predominant work-related lumbar posture when the data were
analyzed separately by work type. The analysis of the testing sample demonstrated that the
total time spent walking < 6 hours discriminates LBP during the last 12 months in the blue-
collar group (32 = 6.7453, p = 0.009) (eTable 4 in the Supplement file), with adequate

sensitivity (86.0%) and small but potentially relevant value to negative likelihood ratio (0.40).

DISCUSSION

The current study aimed to develop and validate an optimal cut-off for daily exposure
time in a given posture to discriminate workers with LBP as a prediction test. The daily time
spent in a given posture was not able to accurately distinguish workers with LBP. An optimal

cut-off to total exposure time was established and internally validated in walking posture for



92

discriminating workers reporting LBP in the last 12 months in the whole sample (< 1h) and a
subset of blue-collar workers (< 6h). Nonetheless, total time spending in walking presented
modest diagnostic accuracy in both analyses and should be interpreted cautiously. The training
sample also demonstrated a discriminative ability of the total time spent in standing or
predominant sitting postures in identifying workers with LBP in the last year but did not validate
the cut-off points in the testing sample. An episode of recent LBP was not determined by the
spent time in a particular work-related lumbar posture.

We acknowledge the strengths and limitations of the present study. First, we developed
a model based on the time spent in a given posture to discriminate LBP in the short and long-
term (i.e., 7 days and 12 months) using three common postures of the occupational setting.
Second, a model was developed using separate samples (randomly split dataset) for training
and internal validation, which minimizes the developed model’s optimist for external samples.
Third, the study design implemented methods to minimize the risk of bias containing a large
sample size and excluding records incompatible with the purpose of the study, studied
population, and missing data. Finally, a robust statistical method was implemented to identify
the diagnostic accuracy of the index tests. Regarding the limitations of the study, the cross-
sectional design may have a selection and recall bias that could interfere with the study's
findings. For instance, motivation and long-term period may interfere in the recall of the LBP
episode since we used a survey-based retrospective dataset. Furthermore, previous studies
have investigated the role of the intensity of pain on the impact of a particular occupational
posture (18, 22, 25, 38). We were unable to carry out this analysis because the database did
not contain this information. Pain intensity may impact the prognosis of occupational LBP.
Workers with high pain levels may perform dissimilarly in daily exposure time in a given
posture. Nonetheless, the database used did not contain this information. In this study, several
factors (i.e., walking speed, furniture, personal, occupational and clinical characteristics) that
may interfere in the LBP were not controlled and could be potential confounders. Moreover,
the Youden Index is the optimal criterion for disease prevalence of nearly 50%, while the
present data had 37.6% of workers with LBP during the previous year. Also, the spent time in
given postures was self-reported and may contain inaccurate information. Finally, different
work and activity sectors may present a varied relationship between spent time postures and
LBP.

Our main finding does not support the hypothesis that workers with a longer period
in the same posture would present LBP. The occupational walking time of blue-collar workers
could detect workers with the absence of LBP in the previous year. Still, its usefulness is limited
due to the small likelihood ratio values observed. Walking time may be relevant only for blue-
collar workers since the sensitivity analyses showed an inconsistent finding in the white-collar

group. Previous studies found no association between walking time and LBP (25, 39), although
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recent research has associated walking for more than 2 hours with LBP risk (6). In addition,
walking has been indicated in treating patients with chronic LBP, which indicates its possible
protective role (40, 41). Therefore, a dose-response relationship may play a role concerning
the exposure time in occupational walking and LBP. In summary, our finding modestly
suggests that blue-collar workers who walk the longest during the work shift are less likely to
experience LBP than those who walk for a short time. Furthermore, the spent time in standing
posture or sitting posture showed promising results in the training sample, but a lack of
relevance in the testing sample. An adjustment to the cut-off points in a cohort study can clarify
this understanding.

Our findings also demonstrated an inability to identify workers with recent LBP by the
exposure time in a given posture. This finding indicates that a recent episode of LBP is related
to other factors than the time spent in a given posture during a workday. Psychological, social,
and biophysical factors are contributors to LBP. Habits and conditions like smoking, obesity
and low physical activity levels are associated with episodes of LBP (42). A recent study
suggests that LBP flare was associated with reducing of good sleep quality (43). Also, previous
LBP and pain in another body region are risk factors for LBP (6). Therefore, this multifactorial
condition of LBP can explain the results of this current study.

The relationship between exposure time in occupational postures and the
development of LBP remains unclear. The lack of a definitive association between exposure
time in occupational postures and LBP hamper the appropriate development and
implementation of preventive strategies for the work population. The evidence of a dose-
response relationship and postures must be further investigated. LBP appears to be
associated with periods of static posture at work (i.e., sitting or standing) and the longer time
in dynamic posture at work (i.e., walking) appears to be protective, but should interpret these
findings with caution. A cut-off point has not been established for sitting and standing postures.
Although the term "prolonged posture" is frequently used in the occupational field, we could
not establish a minimum time that can be considered "prolonged posture" able to induce LBP
in workers. From a clinical point of view, encouraging blue-collar workers to spend more time
walking during a workday may be a recommendation to reduce LBP. For future surveys,
longitudinal studies comparing time spent in different postures and LBP incidence are more
likely to demonstrate accurate findings. These studies are critical to preventive and clinical
actions against LBP. Pain intensity can be different between groups of predominant postures
and may be clinically relevant to account in future studies. Real-time objective markers could
be employed in future studies to provide a precise measure of the daily posture. Also, temporal
and geographic validation, recalibrating or updating may be necessary due to the expected
variation in clinical prediction models (44). In addition, understanding how the interaction

between the variation of these postures and times influences LBP can support preventive
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strategies. Understanding the other factors for occupational LBP prevention policies should be
encouraged.

Concluding, a self-reported total spent time in work-related lumbar posture walking may
be critical for the blue-collar working class to discriminate workers reporting LBP in the last 12
months, albeit with the small diagnostic accuracy. Spent time in standing and sitting were not
discriminative for LBP in the previous year. The spent time in a particular posture did not detect

workers with LBP in the last week.
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eTable 1. Training and testing samples regarding to the model validation.

White-collar (n=128) Blue-collar (n=401)
Analysis model
Posture Training Testing Posture Training Testing
Total time spent in a work- n=89 n=39 n=283 n=118
(n=128) (n=401)
related lumbar posture (69.5%) (30.5%) (70.6%) (29.4%)
Standing Standing n=67 n=29
(n=0) (n=96) (69.8%) (30.2%)
Time spent in given
Sitting n=62 n=27 Sitting n=25 n=12
predominant work-related
(n=89) (69.7%) (30.3%) (n=37) (67.6%) (32.4%)
lumbar posture (n = 366)
Walking n=3 n=1 Walking n=98 n=42
(n=4) (75.0%) (25.0%) (n=140) (70.0%) (30.0%)

Note: The analysis model to the total spent time in a work-related lumbar posture was composed of all

questionnaires. The analysis model to spent time in particular predominant work-related lumbar

posture was composed of the records included in the work-related lumbar posture classification.

eTable 2. Area Under the Curve — Total time spent in a particular work-related

lumbar posture

White-collar Blue-collar
ROC? Curve ROC? Curve
LBP® Posture Area (95% CI9) SE®  p-value | Area(95% Cl%) SE°® p-value
Standing 0.52 (0.38;0.66) 0.07 0.732 0.58 (0.51;0.65)  0.03 0.024*
During the last 12
Sitting 0.62 (0.49;0.76) 0.07 0.080 0.51(0.44;0.58) 0.04 0.788
months
Walking 0.62 (0.48;0.75) 0.07 0.093 0.58 (0.51;0.65)  0.03 0.020*
Standing 0.52 (0.34;0.70) 0.09 0.796 0.53 (0.45;0.62) 0.04 0.429
During the last 7 days Sitting 0.59 (0.43;0.74) 0.08 0.343 0.52 (0.43;0.62) 0.05 0.576
Walking 0.67 (0.51;0.82) 0.08 0.067 0.57 (0.49;0.66) 0.04 0.097

Note: *statistically significant difference (p < .05).
Abbreviations: 2Receiver operating chacarcteristic low back pain °standard error 9confidence interval
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eTable 3. Area Under the Curve — Predominant work-related lumbar postur

White-collar Blue collar
ROC? Curve ROC? Curve
LBP? Posture Area (95% CI9) SE®  p-value | Area(95% Cl%) SE°® p-value
Standing - - - 0.58 (0.44;0.72)  0.07 0.254
During the last 12
Sitting 0.67 (0.52;0.82) 0.08 0.040* 0.78 (0.59;0.96) 0.10 0.019*
months
Walking 1.00 (1.00;1.00) 0.00 0.220 0.53 (0.40;0.67) 0.07 0.577
Standing - - - 0.53 (0.36;0.69) 0.08 0.730
During the last 7 days Sitting 0.59 (0.40;0.77) 0.10 0.437 0.66 (0.42;0.90) 0.12 0.210
Walking - - - 0.59 (0.40;0.77)  0.10 0.273

Note: *statistically significant difference (p < .05).
Abbreviations: 2Receiver operating chacarcteristic low back pain °standard error 9confidence interval

eTable 4 — Testing Sample - Sensitivity, specificity, accuracy, prevalence, positive
predictive value, negative predictive value, positive likelihood ratio, and negative
likelihood ratio regarding the predefined cut-off point for discriminate workers with
LBP in the last 12 months.

White-collar Blue-collar

Predominant
Sitting

Total time spent
walking*

Total time spent

standing

Predominant
Sitting

Sensitivity %, (95% Cl)

Specificity %, (95% Cl)

Accuracy %, (95% ClI)

Low Back Pain Prevalence
(95% CI)

Positive Predictive Value %,
(95% CI)

Negative Predictive Value %,
(95% ClI)

Positive Likelihood Ratio
(95% CI)

Negative Likelihood Ratio
(95% ClI)

75.0 (42.8-94.5)

20.0 (4.3-48.1)

44.4 (25.5-64.7)

44.4 (25.5-64.7)

42.9 (33.2-53.1)

50.0 (19.6-80.4)

0.94 (0.62-1.42)

1.25 (0.31-5.11)

86.0 (73.3-94.2)

35.3 (24.1-47.8)

56.8 (47.3-65.9)

42.4 (33.3-51.8)

49.4 (44.3-54.6)

77.4 (61.6-88.0)

1.33 (1.08-1.64)

0.40 (0.19-0.85)

58.0 (43.2-71.8)

50.0 (37.6-62.4)

53.4 (44.0-62.6)

42.4 (33.3-51.8)

46.0 (37.9-54.4)

61.8 (52.0-70.8)

1.16 (0.83-1.62

0.84 (0.56-1.26)

42.9 (9.9-81.6)

80.0 (28.4-99.5)

58.3 (27.7-84.8)

58.3 (27.7-84.8)

75.0 (29.9-95.5)

50.0 (31.5-68.5)

2.14 (0.3-15.07)

0.71 (0.33-1.55)

Note: *statistically significant difference (p < .05).



99

Abbreviations: CI - confidence interval

Considering white-collar group, the cut-off points of the predominant sitting posture for LBP during the
last 12 months was > 7 hours (Youden Index = 0.217; Sensitivity = 70.59%; Specificity = 51.11%). In
the blue-collar group, the cut-off points on the total time spent standing for LBP during the last 12 months
were > 1 hour (Youden Index = 0.124; Sensitivity = 69.37%; Specificity = 43.02%) and cut-off point on
the total time spent walking for LBP during the last 12 months were < 6 hours (Youden Index = 0.151;
Sensitivity = 81.98%; Specificity = 33.14%), respectively. The cut-off point of the predominant sitting
posture for LBP during the last 12 months was > 8 hours (Youden Index = 0.423; Sensitivity = 50.00%;
Specificity = 92.31%).
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Associated factors with musculoskeletal pain in nursing professionals: a retrospective
cross-sectional study
Fatores associados a dor musculoesquelética em profissionais de enfermagem: um estudo

transversal retrospectivo

ABSTRACT
Objectives: To analyze the prevalence and the factors associated with musculoskeletal

complaints (i.e., pain and discomfort) in nurse technicians and assistants.

Methods: This is a retrospective study comprising 61 records of female workers from a private
company database. Twelve personal, occupational, clinical, and psychosocial covariates were
evaluated. The study's outcomes were musculoskeletal complaints in nine body regions during
the last 12 months. The multivariable analysis model evaluated the independent relationship

between the potential exposure factors and the musculoskeletal complaints.

Results: The prevalence of musculoskeletal complaints was 86.9% in one body region and
73.8% in more than one body region. The body regions with the highest prevalences were the
lower back, shoulder, upper back, and neck. The adjusted logistic regression model revealed
an association between musculoskeletal neck complaints and no breaks at work, shoulders
complaints and overweight or obesity, wrists/hands complaints and workday > 8 hours, upper
back complaints and feeling frequent tiredness, and between hips/thighs complaints and

mental stress.

Conclusions: An elevated prevalence of musculoskeletal complaints was evidenced in the
participants. Personal, occupational, clinical, and psychosocial characteristics were associated
with musculoskeletal complaints during the last 12 months in female nurse technicians and

nurse assistants.

Keywords: cross-section study; epidemiology; musculoskeletal complaints; nurses; risk
factors.
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RESUMO

Objetivos: Analisar a prevaléncia e os fatores associados as queixas musculoesqueléticas
(ou seja, dor e desconforto) em técnicos e auxiliares de enfermagem.

Métodos: Trata-se de um estudo retrospectivo composto por 61 registros de trabalhadoras
de um banco de dados de uma empresa privada. Doze covariaveis pessoais, ocupacionais,
clinicas e psicossociais foram avaliadas. Os resultados do estudo foram queixas
musculoesqueléticas em nove regides do corpo durante os ultimos 12 meses. O modelo de
analise multivariavel avaliou a relacado independente entre os potenciais fatores de exposicao
e as queixas musculoesqueléticas.

Resultados: A prevaléncia de queixas musculoesqueléticas foi de 86,9% em uma regido do
corpo e 73,8% em mais de uma regido do corpo. As regides do corpo com as maiores
prevaléncias foram a regido lombar, ombro, parte superior das costas e pescogo. O modelo
de regressao logistica ajustado revelou associagdo entre queixas musculoesqueléticas no
pescogo e auséncia de pausas no trabalho, queixas nos ombros e sobrepeso ou obesidade,
queixas nos punhos/maos e jornada de trabalho > 8 horas, queixas na regidao lombar e
sensacao de cansaco frequente e entre queixas nos quadris/coxas e estresse mental.
Conclusdes: Evidenciou-se elevada prevaléncia de queixas musculoesqueléticas nos
participantes. Caracteristicas pessoais, ocupacionais, clinicas e psicossociais foram
associadas as queixas musculoesqueléticas nos ultimos 12 meses em técnicas e auxiliares

de enfermagem.

Palavras-chaves: estudo transversal; epidemiologia; queixas musculoesqueléticas;

enfermagem; fatores de risco.
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INTRODUCTION

Musculoskeletal pain and discomfort are common health concerns among nursing
workers (1, 2) and affect the nursing workforce (3, 4). Musculoskeletal disorders are commonly
work-related, especially for certain professions as nurses (5). Musculoskeletal disorders have
a multifactorial aetiology as personal characteristics and psychosocial conditions beyond the
physical load (6). Thus, knowing the extra-labour risk factors that may contribute to
musculoskeletal pain or discomfort is crucial for developing prevention strategies.

The prevalence of musculoskeletal disorders in nurses and associated factors varies
in the literature. The annual prevalence rate of musculoskeletal complaints in at least one body
region reaches 90% (7). The back, neck, shoulder, wrist and hand, and ankle and foot are the
most frequent complaints in the last 12 months (2, 7, 8). Musculoskeletal disorders in this
population have been associated with occupational or non-occupational factors. For instance,
psychosocial factors and mental health problems (9), age, exercise habits, department type
(10), years of experience, nurse to patient ratios, chronic occupational fatigue (11), and
burnout (12) are associated with musculoskeletal pain in nurses.

Despite a number of existing studies, most of them assessed musculoskeletal
complaints in a specific region of the body. Still, few factors associated with musculoskeletal
complaints were verified in the same study and mostly do not specify the type of nursing
workers (i.e., nurses, nurse assistants or nurse technicians). First, nurse technicians and nurse
assistants have a different workload and socioeconomic conditions than nurses. The effects
of these factors may have a different impact on the health of these professionals. We found
only one study for this specific population (8). Knowing the factors that specifically impact the
health of nursing assistants and technicians can help in more specific preventive health actions
for these professionals. Besides, analyzing musculoskeletal complaints in different body
regions demonstrates an encircling clinical profile of these professionals. Therefore, this study
aimed to verify the factors associated with musculoskeletal disorders (i.e., pain and discomfort)
in nurse technicians and nurse assistants. Secondarily, analyze the prevalence of
musculoskeletal pain and discomfort. We hypothesized that physical overload, personal and
psychosocial characteristics are associated with musculoskeletal disorders, as well as a high

prevalence rate among these professionals.
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MATERIALS AND METHODS

Study Design

This is a epidemiological retrospective cross-sectional observational study using a
database conducted according to REporting of studies Conducted using Observational
Routinely-collected Data (RECORD) (13) approved by the Institutional Faculdade Inspirar
Research Ethics Committee (number: 33691520.0.0000.5221), in accordance with the
Declaration of Helsinki for research in humans. The consent form was waived by the Ethics

Committee because the research was a retrospective data analysis.

Study Participants

We ascertained data from female nurse technicians and nurse assistants aged
between 19 and 65 years, from a database of a private company specialized in physiotherapy,
ergonomics and occupational health. The ergonomic evaluation was carried out in hospital and
clinics in the state of Parana, southern Brazil, between June 2019 and March 2020. In Brazil,
nursing teams are composed by registered nurses, nurse technicians, and nurse assistants.
Nurses are responsible for coordinating of the nursing workforce. Nurse technicians and nurse
assistants execute activities with patients and are therefore exposed to a greater physical

workload. Data from participants with current occupation fewer than 12 months were excluded.

Procedures

The database contained information from an Ergonomic Census questionnaire used
for the assessment of work exposures and musculoskeletal symptoms. The Ergonomic
Census questionnaire encompasses personal, occupational, clinical, psychosocial
information, and the Portuguese version of the Nordic Musculoskeletal Questionnaire (NMQ)
(14, 15). A team of physical therapists trained in ergonomics received a 2-hour training on
applying the Ergonomic Census questionnaire to collect data. The requested information was
self-reported individually by each nursing professional. The completion of all questionnaires
was supervised by an examiner for clarification in case of uncertainties and lasted

approximately 5 to 20 minutes per participant.
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Outcome Measures

Musculoskeletal pain or discomfort in the last 12 months were the outcomes of the
study. Workers filled question regarding the musculoskeletal pain or discomfort based on the
NMQ “Have you at any time during the last 12 months had trouble (ache, pain, discomfort) in:
neck/shoulders/elbows/writs or hands/upper back/low back/hips or thighs/knees/ankles or

feet?” The answers are given according to a dichotomous response (yes/no).

Personal and occupational information

Personal information as age, sex, mass (Kg), height (m) and daily housework were
filled. Occupational information regarding the period in the current occupation, manual lifting
or carrying, pulling and pushing loads, trunk bent forward or twisted posture (awkward posture),
repetitive movements or posture arm(s) at or above shoulder (hands over shoulder level),

computer use, no breaks, workday = 8hours and night work were assessed.

Exposure factors - clinical and psychosocial

Information concerning potential exposure factors were collected from the Ergonomic
Census database. Clinical information regarding current smoker, daily alcohol, sedentary
lifestyle (no regular physical activity), sleep time < 6 hours, sleep disorders, feeling frequent
tiredness were assessed in the questionnaire. Body mass index was calculated. Also,
psychosocial information regarding monotonous work, mental stress, anxiety, and

dissatisfaction with life were assessed.

Data Analysis

The primary outcomes of the study were musculoskeletal pain or disconfort during
the last 12 months. Clinical and psychosocial factors were the exposure factors. All information
were answered by a dichotomous response (yes/no), except for the period in the current

occupation (“up to 1 year”, “up to 5 years”, or “more than 5 years”), mental stress (scoring from
“0” — nothing — to “10” — totally), anxiety (scoring from “0” — nothing — to “10” — totally). Previous
studies established a cut-off point of 5 for the symptoms of anxiety (16), and 7 for perceived

stress (17). Body mass index (BMI > 24.9 Kg/m?) was dichotomized.
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Statistical Analysis

A convenience sample was formed with the total data in the database. Continuous
variables were presented as mean and standard deviation (SD), and categorical variables are
presented in absolute values and proportions (%). Missing data were removed from the
analysis. Chi-square test was used to compare the categorical variables. Potential exposure
factors for musculoskeletal pain were included in a univariate regression analysis, but variables
with floor and ceiling effects less than 15% (18) were excluded from this analysis. Multivariable
models were elaborated for each site of musculoskeletal pain during the last 12 months
(dependent variables) and the exposure variables (independent variables). Variables with p <
0.1 in the univariate analysis were included in the multivariable analysis adjusted logistic
regression model to determine which independent variable best explained the association with
the dependent variables. The results were presented with the logistic regression analysis,
Odds Ratio (OR), its 95% confidence interval (95%CI), and the percentage (%) of variance
explained (Nagelkerke R?) for each of the multivariable analyzes. A significance level of less
than 5% (p < 0.05) was considered for all analyzes. The statistical analysis was performed
using JASP version 0.12.1.0.

RESULTS

Ninety-five records of female nurse technicians or nurse assistants from 9 clinics
and hospitals were included. Thirty-nine records with less than 12 months on current
occupation were excluded. A total of 61 questionnaires were included in the study.

Overall, the mean age was 37.1 (10.3) years. The sample showed frequent computer
use (96.7%), repetitive movements (96.7%), pulling or pushing loads (91.8%), manual lifting
or carrying (90.2%), trunk bent or twisted (83.6%), and hands over shoulder level (72.1%). A
small prevalence of current smokers (3.3%) and daily alcohol (4.9%) was observed.

Characteristics of the sample included are shown in Table 1.

Table 1. Characteristics of the study participants (n=61)

Characteristic Value

Personal Information

Age, years, mean (SD) 37.1(10.3)
Height, m, mean (SD) 1.63(0.1)
Weight, Kg, mean (SD) 69.4 (11.7)
Daily Housework, n (%) 30 (49.2)

Occupational Information
How long current occupation time



108

Between 1-5, years, n (%) 28 (45.9)
Above 5, years, n (%) 33(54.1)
Manual lifting or carrying, n (%) 55 (90.2)
Pulling or pushing loads, n (%) 56 (91.8)
Trunk bent or twisted, n (%) 51 (83.6)
Hands over shoulder level, n (%) 44 (72.1)
Repetitive movements, n (%) 59 (96.7)
Computer use, n (%) 59 (96.7)
No breaks, n (%) 23 (37.7)
Workday 2 8 hours, n (%) 33 (54.1)
Night work 23 (37.7)
Clinical Information
Current smoker, n (%) 2(3.3)
Daily Alcohol, n (%) 3(4.9)
Sedentary lifestyle, n (%) 35 (57.4)
Sleep disorders, n (%) 22 (36.1)
Sleep time < 6 hours, n (%) 28 (45.9)
Feeling frequent tiredness, n (%) 36 (59.0)
BMI, Kg/m2, mean (%) 26.2 (3.8)
Overweight or obese BMI >24.9, n (%) 34 (55.7)
Psychosocial Information
Monotonous Works, n (%) 9 (14.8)
Mental stress, 0-10, mean (SD) 5.1(2.6)
Mental stress, cutoff 2 7, n (%) 16 (26.2)
Anxiety, 0-10, mean (SD) 5.6 (2.8)
Anxiety, cutoff 2 5, n (%) 40 (65.6)
Dissatisfaction with life, n (%) 8(13.1)

Continuous variables are expressed in Mean (Standard Deviation) and categorical variables in
Frequency (Percent).

Pain or discomfort during the last 12 months in at least one body region was reported
by 53 (86.9%) of workers, whereas more than one body region was reported by 45 (73.8%) of
workers. The hightest prevalences to musculoskeletal pain or discomfort during the last 12

months were low back, shoulder, upper back, and neck, respectively (Figure 1).
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Figure 1 — Prevalence of musculoskeletal complaints
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A logistic regression was performed to ascertain the effects of potential exposure
factors on musculoskeletal pain or discomfort in each body region during the last 12 months.
The logistic regression model indicated a protective association between hips/thigs pain or
discomfort and overweight or obesity (adjusted OR=0.18; CI=0.03, 0.94; p=0.042). The logistic
regression model indicated an association between neck pain or discomfort and no breaks at
work (adjusted OR=3.97; Cl=1.15, 13.71; p=0.029), shoulders pain or discomfort and
overweight or obesity (adjusted OR=4.92; Cl=1.49, 16.26; p=0.009), wrists/hands pain or
discomfort and workday > 8 hours (adjusted OR=3.86; Cl=1.02, 14.68; p=0.047), upper back
pain or discomfort and feeling frequent tiredness (adjusted OR=6.73; Cl=1.98, 22.87;
p=0.002), and between hips/thighs pain or discomfort and mental stress (adjusted OR=5.83;
Cl=1.15, 29.56; p=0.033). There was no other association between a body region pain
discomfort and an exposure factor. The multivariate model that best explained pain or
discomfort was the one developed for the neck in the last 12 months, with a result of 35%
(Nagelkerke R2).

The results of logistic regression adjusted of musculoskeletal pain or discomfort in each
body regions during the last 12 months to each variable, and an explanation by model

(Nagelkerk R?) are presented in Table 2.

Table 2 Logistic regression results (n=61) — multivariable analyzes adjusted.

Neck Shoulders Elbows Wrists/Hands Upper Low Hips/Thighs Knees Ankles/Feet
back back
Personal
Information
Daily 0.32

Housework (0.09-
1.11)

Occupational
Information
Hands over - - - - 2.78
shoulder (0.75-
level 10.29)
No breaks 3.97 2.51 - - - - - - 2.89
(1.15- (0.76- (0.93-
13.71) 8.35) 8.97)

Workday > 8 - 3.86
hours (1.02-
14.68)
Night work -

Clinical
Information
No Regular
Physical
activity
Sleep 1.53 - - - - 2.1
disorders (0.37- (0.65-
6.36) 6.88)

Sleep time <
6 hours

Feeling - 3.37 - 4.96 6.73 2.70 - 2.63
frequent (1.00- (0.95- (1.98- (0.89- (0.43-
tiredness 11.42) 26.00) 22.87) 8.21) 16.16)

Overweight 2.09 4.92 - - - - 0.18

or obese BMI (0.60- (1.49- (0.03-

>24.9 7.27) 16.26) 0.94)
Psychosocial - - -
Information
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Mental 1.93 - - - - - 5.83 3.1
stress, cutoff (0.44- (1.15- (0.71-
27, n (%) 8.43) 29.56) 13.60)
Anxiety, 2.62 - - - - - - -
cutoff 2 5, n  (0.61-
(%) 11.34)
Nagelkerke 0.35 0.29 0.09 0.21 0.27 0.13 0.21 0.16 0.08

R2
(%)

Note: variables are expressed in OR (95% IC. Values in bold represent statistically significant
difference (p<0.05).

DISCUSSION

We observed an association between the personal, occupational, clinical,
psychosocial characteristics and musculoskeletal pain or discomfort. A high prevalence of
musculoskeletal pain or discomfort among nurse technicians and assistants was verified,
emphasizing the spine (i.e., low back, upper back and neck) and shoulders. Our findings
suggest an association between no breaks and neck complaints, overweight or obesity and
shoulders complaints, workday > 8 hours and wrists/hands complaints, feeling frequent
tiredness and upper back complaints, and mental stress and hips/thighs complaints in the last
12 months. In contrast, being overweight or obese had a protective association with hips/thighs
complaints during the previous 12 months. These findings highlight the importance of
knowledge about the biopsychosocial nature of musculoskeletal pain among nurse technicians
and assistants.

The homogeneity of the sample (i.e., nurse assistants or nurse technicians) and a
large number of controlled covariates represent the study's strengths. Also, applying floor and
ceiling effects eliminated exposure factors prevalent in the sample from the multivariable
analysis. Altogether, these elements can minimize confounding bias. Finally, this study
analyzed the prevalence of musculoskeletal pain and discomfort in several body regions, while
most research explores one or a few body regions. This fact made it possible to identify the
body regions with the highest prevalence of pain or discomfort. However, some limitations
should be acknowledged. In Brazil, it is common for these professionals to work double shifts,
which is not reported in the questionnaire. Recall bias may occur due to a self-reported
questionnaire containing retrospective information. Despite efforts to reduce bias, the study
design allows for associations to be established, but a cause-effect relationship cannot be
inferred.

Occupational factors were associated with wrists/hands or neck complaints. A long
workday was associated with wrists/hands pain or discomfort. Recent study has shown a
correlation between physical exhaustion at the end of the workday and musculoskeletal pain
in nursing (19). A long workday may be associated with a more significant load on the

extremities of the upper limbs, especially in manual jobs as nurses. Long periods of hand
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exertion may reflect upper limb overuse syndrome (20). Likewise, no breaks at work increased
the likelihood of reporting neck complaints. Organizational ergonomic breaks reduce the
discomfort of the neck in office workers described by studies with low methodological quality
(21). A recent study showed that breaks and postural changes practiced by office workers
effectively reduced new episodes of neck pain (22). Long periods of exposure to physical and
mental stress can cause overload and pain. Pauses are interventions that potentially act on
the physiological recovery of workers and consequently reduce these complaints. However,
properly determining the frequency and time of breaks needed for this recovery is a challenge
in practice.

Clinical aspects also contributed to pain in some body sites. For instance, being
overweight or obese (BMI > 24.9) was associated with shoulders pain or discomfort. The
association between chronic pain, chronic shoulder pain and obesity has been established (23,
24). Among the possible causal mechanisms of pain in obese individuals are mechanical
effects on joints, behavioral (i.e., changes in sleep and decreased physical activity that can
impact musculoskeletal pain), and physiological (inflammatory theory) (25). In the same way,
nurse professionals who felt frequent tiredness were more likely to inform upper back
complaints in the current study. Frequently feeling tired had already been associated with low
back pain in nurses (26), and now our findings revealed this association with upper back pain.
Surprisingly, a protective association was obtained between overweight or obese (BMI > 24.9)
and hips/thigs pain or discomfort. To our knowledge, there are no biologically plausible
explanations for protection between the exposure factor and the outcome. However, some
aspects must be analyzed. First, despite the homogeneity of the sample and a large number
of covariates included in the model, there may be a difference in workload, and a confounding
factor may not have been adequately controlled. Secondly, as previously mentioned, there is
a lack of causal relationships in an association study. Therefore, overweight or obese people
may seek to remain seated longer to reduce loads and the lower limbs pain accordingly. Thus,
the pain and overweight or obesity would lead to a protective behavior that justifies these
findings. Third, BMI is an inaccurate means of classifying body fat estimation and may indicate
false health status because certain people with increased muscle mass may have an elevated
BMI (27, 28). Ultimately, being overweight or obese may lead to stronger hip muscles or
change movement patterns to adapt to joint overloads.

Mental stress was the psychosocial factor linked to hips/thighs pain or discomfort.
Patients with pain related-hip pathology also present psychological comorbidities (i.e., pain
catastrophizing, anxiety, depression) (29). In healthcare professionals, including nurses,
musculoskeletal pain was associated with psychological stress (30). A recent study showed

that high physical demand occupations or women are more likely to experience
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musculoskeletal pain and high stress (31). As a psychological condition, we believe that mental
stress plays a similar role in hip/thigh complaints of nursing professionals in the current study.

A high prevalence of pain or discomfort was found in one and more than one body
region. A recent study identified a prevalence of 32.0% of musculoskeletal pain in more than
one body region (32). These numbers are much lower than those found in our sample (73.8%).
Another study verified the prevalence of pain in each body region the values found (low back
up to 49.5%, shoulders up to 31.0%, upper back up to 34.8%, and neck pain up to 45.3%) (33)
are below our findings except neck pain (59.0%, 49.2%, 47.5%, and 44.3%, respectively).
However, similar values were found in licensed practical nurses and nurse technicians (57.1%,
52.0%, 50.8%, and 47.8%) (8), although the values for other regions were lower in our study.
These data demonstrate a vulnerability to musculoskeletal pain in the population studied and
justify improving the understanding of risk factors.

The current study highlighted the clinical relevance of biopsychosocial nature of
musculoskeletal pain in nurses professionals. For future surveys, longitudinal studies
comparing musculoskeletal pain or discomfort considering different biopsychosocial variables
be important to preventive and clinical actions against these complaints. In addition, for the
effectiveness of preventive programs against musculoskeletal pain in this population should
be encouraged to include the different aspects due to the biopsychosocial nature of

musculoskeletal pain.

In conclusion, personal, occupational, clinical, and psychosocial characteristics were
associated with musculoskeletal pain or discomfort during the last 12 months in nurse
technicians and nurse assistants. The participants presented an elevated prevalence of

musculoskeletal complaints.
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Brazilian occupational health professionals lack knowledge about non-occupational
LBP risk factors: a cross-sectional observational study.

Eduardo Gallas Leivas; Leticia Amaral Corréa; Leandro Alberto Calazans Nogueira

ABSTRACT

Objectives: To verify the knowledge about the LBP risk factors, beliefs and attitudes about
the management of LBP among health professionals working in the occupational area.
Secondly, to compare the knowledge about LBP risk factors, beliefs and attitudes about the
management of LBP among professionals according to sociodemographic conditions,
academic backgrounds and professional characteristics.

Methods: A cross-sectional observational study was conducted between March 2022 and
June 2022. A total of 81 Brazilian occupational health professionals were included after
completing an electronic questionnaire composed of professional data, sociodemographics,
items about LBP risk factors, and the Brazilian version of the Pain Attitudes and Beliefs Scale
for Physiotherapists. Knowledge, beliefs and attitudes were analysed, as well as the
relationship of these items with sociodemographic features and professional characteristics
using the chi-square test for LBP risk factors and the linear regression model for health
professionals' beliefs and attitudes.

Results: Obesity (7.4%), sitting for more than 2 hours (8.6%), physical activity (9.9%), lack of
psychosocial support at work (11.1%) and consuming alcohol daily (37.0%) presented the
lowest rate of knowledge about LBP risk factors by professionals. ltems about general health
showed the highest lack of knowledge. The knowledge of LBP risk factors was similar among
health professionals. A balanced biomedical and psychosocial orientation of beliefs and
attitudes about managing LBP was observed in the participants. No sociodemographic or
professional characteristic was associated with beliefs and attitudes about managing LBP.
Conclusion: Brazilian occupational health professionals lack knowledge about non-
occupational LBP risk factors, especially general health status. These professionals also have

balanced biomedical and psychosocial concepts in managing LBP.

Keywords: health professional; low back pain; prevention; risk factors; treatment.
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INTRODUCTION

Low back pain (LBP) is an extremely common symptom in workers. Non-specific LBP is
pain without a determined pathogenic cause, being the most commonly found condition (1).
LBP is a global health problem (2), with an increase by 54% between 1990 and 2015 in years
lived with disability caused by LBP (3). Globally, the prevalence of LBP exceeded 500 million
cases in 2017 (4). In 2019, LBP was still among the top disorders that caused disability in
adults (5). Records from the Brazilian National Institute of Social Security point to LBP as the
fifth most frequent disease in the list of labor benefits related to accidents at work in 2018,
representing 3.79% of these benefits (6). LBP has a multifactorial etiology, and conditions of
exposure to physical exertion, lifestyle habits, physical and mental comorbidities represent
some known risk factors (1, 3). LBP risk factors are classified into individual, general health,
physical stress, and psychological stress (7). Given that many of these risk factors are
modifiable, it is possible to develop strategies for preventing LBP (7).

Occupational health specialists carry out actions whose main objective is to prevent
occupational diseases, such as LBP. However, due to the LBP multifactorial etiology,
preventive strategies that do not consider non-occupational factors might lead to limited
benefits (8, 9). Accordingly, measuring the knowledge of these professionals about the risk
factors of LBP is crucial to implementing proper preventive policies. Measurement instruments
have been developed to verify the beliefs and attitudes of patients and health professionals in
relation to LBP. For instance, in an analysis involving 5 measurement tools the Pain Attitudes
and Beliefs Scale for Physiotherapists (PABS.PT) presented high validity and reliability (10).
Brazilian physiotherapists with experience treating LBP did not shown predominance of an
approach addressing biomedical or psychosocial factors for the treatment of LBP, but this
study (11) did not investigate the knowledge of the physiotherapists about specific LBP risk
factors. In addition, no studies were found that verified knowledge related to LBP risk factors
nor beliefs and attitudes in the management of LBP among occupational health professionals.

Therefore, the main objective of this study was to verify the knowledge about the LBP
risk factors and beliefs and attitudes about the management of LBP among health
professionals working in the occupational area. Secondly, to compare the knowledge about
LBP risk factors and beliefs and attitudes about the management of LBP among professionals
according to sociodemographic conditions (sex, age), and different academic backgrounds
and professional experience (i.e., physiotherapists and other professionals, time in the
profession and time working in the occupational area). Our hypothesis for the main objective
is that occupational health professionals have inadequate knowledge about LBP risk factors

and beliefs and inadequate attitudes about the management of LBP, especially non-
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occupational factors. The hypothesis for the secondary objective is that sociodemographic
conditions, different academic backgrounds (physiotherapists have less inadequate beliefs
about LBP risk factors and management of LBP) and professional experience (longer time in
the profession and longer working time in the occupational area determines less inadequate
beliefs) interfere with the knowledge about LBP risk factors and beliefs and attitudes about the

management of LBP.

METHODS

Study design

This is a cross-sectional observational study conducted according to Strengthening the
Reporting of Observational studies in Epidemiology — STROBE (12). The study was approved
by the Research Ethics Committee of Augusto Motta University Centre (number:
55823922.1.0000.5235), following the Declaration of Helsinki for research in humans. All
included participants read and signed electronically the Informed Consent Record before

starting the participation.

Sample and Procedures

Participants were recruited organically in a virtual environment through the social
networks (Linkedin, Facebook, Twitter, and WhatsApp) and emails from occupational health
professionals, between March 2022 and June 2022. Brazilian occupational health
professionals working in the prevention and treatment of musculoskeletal pain were eligible for
inclusion to the study, including physiotherapists, occupational physiotherapists, ergonomists
and other professionals with formation in occupational health. After being invited to participate,
interested parties accessed a Google Forms link to complete an electronic questionnaire
composed of professional data, sociodemographic data, and items that identify the knowledge
of the participants about LBP risk factors, as well as beliefs and attitudes about the
management of LBP. Data from the questionnaires were compiled into a single table.
Participants that incompletely answered any questionnaires were excluded, following the

listwise method.

Instruments

A questionnaire was elaborated to verify the professional knowledge about LBP risk

factors, as well as beliefs and attitudes about the management of LBP. The questionnaire
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encompasses sociodemographic characteristics and 46 items divided into 6 main domains on
biomedical management, psychosocial management, individual factors, general health factors,
physical stress factors, psychological stress factors. We followed the cross-culturally validated
version of the Brazilian’s Pain Attitudes and Beliefs Scale for Physiotherapists — PABS.PT (13)
format for the answer options to each item (totally disagree, disagree, partially disagree,
partially agree, agree, and totally agree). Items regarding risk factors for LBP were added to
the questionnaire based on a recent umbrella review (7). The items related to the LBP risk
factors were further dichotomized into adequate or inadequate knowledge using the umbrella
review as standard reference (Table 1). The items of the PABS.PT were used to verify if
professionals have a biomedical or a biopsychosocial treatment orientation. The PABS.PT was
initially developed in English (14) and adapted for the Brazilian context containing 19 items,
being considered a reproducible instrument for measuring attitudes and beliefs related to
chronic LBP in health professionals in Brazil.
Table 1 - LBP Risk Factor

Survey Item Appropriate response
direction

LBP Risk Factors

Personal factors

The risk of LBP is higher for males than for females. Disagree

Previous LBP is a risk factor for a new onset of LBP. Agree

The risk of LBP is independent of the person’s height. Agree

General health factors

The risk of having LBP is higher in smokers than in non-smokers. Agree
Obese people are more likely to develop LBP. Disagree
Daily alcohol drinkers are more likely to have LBP. Disagree
People who perform physical activity are less likely to have LBP. Disagree
Having chronic diseases increases a person’s chance of having Agree
LBP.

There is a higher risk of LBP in people with sleep problems. Agree
People who are often tired are more likely to experience LBP. Agree
Feeling pain in other parts of the body increases the risk of LBP. Agree

Physical stress factors

Whole body vibration causes LBP. Agree
Handling a load above 25 kg increases the risk of LBP. Agree
The greater frequency of handling loads increases the risk of LBP. Agree
Sitting for more than 2 hours is a risk factor for LBP. Disagree
Driving for more than 2 hours is a risk for LBP. Agree
Kneeling for more than 15 minutes increases the risk of LBP. Agree
Squatting for more than 15 minutes increases the risk of LBP. Agree
People who bend forward (trunk flexion) or backward (trunk Agree
extension) are often at greater risk of LBP.

Standing or walking for more than 2 hours poses a risk for LBP. Agree
Occupations with high physical workloads increase risk of LBP. Agree

Psychological stress factors

People exposed to monotonous work have a higher risk of LBP. Agree
The lack of psychosocial support to the worker increases the Disagree
probability of developing LBP.

Mental distress (being stressed, nervous or tense) increases the Agree
risk of LBP.

People who are dissatisfied with life have a higher risk of LBP. Agree
There is a higher risk of LBP in people with depression. Agree
Psychosomatic factors are risk factors for LBP. Agree

Note: Totally disagree, disagree, partially disagree were considered as disagree direction, and partially
agree, agree, and totally agree were considered as agree direction.
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Statistical analysis

Descriptive data analysis was performed to summarize sociodemographic data, LBP risk
factors, and PABS.PTyiomedical SCOre, and PABS.PTpsychosocial SCOre. Continuous variables were
presented as mean and standard deviation (SD), and categorical variables in absolute values
and proportions (%). The primary outcome measure was the measurement of knowledge about
LBP risk factors and beliefs and attitudes about the management of LBP in Brazilian
professionals working with occupational health. The secondary outcome was the relationship
between knowledge about LBP risk factors and beliefs and attitudes about the management
of LBP among professionals according to sociodemographic conditions and different academic
backgrounds. The following independent variables were considered: age; sex (male or
female), licensed health professional (general physiotherapists, occupational health
physiotherapists, and physiotherapists with another occupational health education,
ergonomists, and other occupational health professionals), time of profession and time working
in the occupational area. The chi-square test was used to compare categorical variables
(knowledge about LBP risk factors) between groups. Linear regression model was constructed
to verify possible sociodemographic and professional characteristics that may be associated
with the professionals’ attitudes and beliefs about LBP management. A significance level of
less than 5% (p < 0.05) was considered for all analyzes. The statistical analysis was performed
using JASP version 0.15.0.0.

RESULTS

A total of 97 professionals answered the questionnaire. Sixteen records were excluded due to
the missing responses in one or more items, and 81 participants were included in the study.
Among the study participants, 48 (59.3%) were female. The sample had a mean age of 42.1
(SD+9.1) years, and a working time in occupational health of 11.6 (SD+7.4) years. The main
characteristics of the participants are presented in Table 2.

Table 2 — Characteristics of the participants (n=81)

Characteristic Value
Personal Information

Age, years, mean (SD) 42.1(9.1)
Sex, female, n (%) 48 (59.3)

Occupational Education
Licensed health professionals

Physiotherapist, n (%) 22(27.2)
Occupational Health Physiotherapist n (%) 31(38.3)
Physiotherapist with another health education n (%) 4(4.9)
Ergonomistn (%) 24 (29.6)
Time of profession, years, mean (SD) 16.9 (8.6)

Time working in occupational health, years, mean (SD) 11.6 (7.4)
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Analyzing the knowledge about LBP risk factors, the lowest rate of knowledge was
about obesity (7.4%), sitting for more than 2 hours (8.6%), physical activity (9.9%), lack of
psychosocial support at work (11.1%) and consuming alcohol daily (37.0%). Table 3 also lists
all results for the correct answers for each item in each domain about LBP risk factors.

Table 3. Knowledge about LBP risk factors among occupational health professionals.

Risk factors Sample  Physical Ergonomists p-
(n=81) Therapists (n=24) value
(n=57)
Personal factors
The risk of LBP is higher for males than for females. % 82.7 84.2 79.2 0.584
Previous LBP is a risk factor for a new onset of LBP. % 70.4 75.4 58.3 0.124
The risk of LBP is independent of the person’s height. % 75.3 73.7 79.2 0.601
General health factors
The risk of having LBP is higher in smokers than for non-smokers. % 54.3 56.1 50.0 0.612
Obese people are more likely to develop LBP. % 7.4 5.3 12.5 0.256
Daily alcohol drinkers are more likely to have LBP. % 37.0 38.6 333 0.654
People who perform physical activity are less likely to have LBP. % 9.9 14.0 0.0 0.053
Having chronic diseases increases a person’s chance of having LBP. % 76.5 78.9 70.8 0.431
There is a higher risk of LBP in people with sleep problems. % 93.8 94.7 91.7 0.600
People who are often tired are more likely to experience LBP. % 91.4 91.2 91.7 0.949
Feeling pain in other parts of the body increases the risk of LBP. % 67.9 71.9 58.3 0.231

Physical stress factors

Whole body vibration causes LBP. % 86.4 84.2 91.7 0.371
Handling a load above 25 kg increases the risk of LBP. % 97.5 98.2 95.8 0.523
The greater frequency of handling loads increases the risk of LBP. % 98.8 98.2 100 0.514
Sitting for more than 2 hours is a risk factor for LBP. % 8.6 5.3 16.6 0.095
Driving for more than 2 hours is a risk for LBP. % 91.4 94.7 83.3 0.095
Kneeling for more than 15 minutes increases the risk of LBP. % 59.3 61.4 54.2 0.545
Squatting for more than 15 minutes increases the risk of LBP. % 69.1 71.9 62.5 0.402
People who bend forward (trunk flexion) or backward (trunk | 86.4 87.7 83.3 0.599
extension) are often at greater risk of LBP. %

Standing or walking for more than 2 hours poses a risk for LBP. % 75.3 77.2 70.8 0.544
Occupations with high physical workloads increase risk of LBP. % 93.8 94.7 91.7 0.600

Psychological stress factors

People exposed to monotonous work have a higher risk of LBP. % 75.3 73.7 79.2 0.601
The lack of psychosocial support to the worker increases the 11.1 10.5 125 0.796
probability of developing LBP. %

Mental distress (being stressed, nervous or tense) increases the risk of | 95.0 96.5 91.7 0.360
LBP. %

People who are dissatisfied with life have a higher risk of LBP. % 90.1 89.5 91.7 0.763
There is a higher risk of LBP in people with depression. % 91.4 91.2 91.7 0.949
Psychosomatic factors are risk factors for LBP. % 95.1 96.5 91.7 0.360

Note: The results represent the appropriate response to the item. Significant differences between groups were tested by Chi-
square test. Statistically significant difference (p<0.05).

Considering the average of correct answers in the main domains, the values obtained
were 54.8% for general health, 76.1% for personal, 76.3% for psychological stress, and 76.6%
for the physical stress risk factor. There is no statistically significant difference in the
comparison between groups (professional formation) in any item about LBP risk factors.

Professional beliefs and attitudes about the LBP management using PABS.PT scored
26.5 out of 50.0 (SD+6.9) for biomedical orientation and 22.7 out of 45.0 (SD+5.7) for
psychosocial orientation. For the psychosocial items in the LBP management, most

participants agreed with following items: “mental stress can cause back pain even in the
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absence of tissue damage”, “functional limitations associated with back pain are the result of
psychosocial factors”, “a patient suffering from severe back pain will benefit from physical
exercise”, and “learning to deal with stress leads to recovery from low back pain”. In the
biomedical items of LBP management, the was high percentage of agree option with the
following items: “in the long term, patients with pain have a higher risk of developing spinal

dysfunction”, “pain reduction is a precondition for the restoration of normal functioning

, “pain
is a nociceptive stimulus, indicating tissue damage”, and “the severity of tissue damage
determines the level of pain”. The figure 1 shows the results for each item in each PABS.PT

domain.



Figure 1 — Proportion of responses to PABS.PT items
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A Linear regression on PABS.PToiomedical cOnsidering sex (p=0.470), age (p=0.169),

time in the profession (p=0.539), time working in occupational health (p=0539), and academic

background professional (p=0.176) obtained a non-significant statistical result for these

variables. The same analysis on PABS.PTpsychosocial @lSO revealed a non-significant statistical

result: sex (p=0.335), age (p=0.834), time in the profession (p=0.382), time working in

occupational health (p=0.125), and academic background professional (p=0.628).

Summarizing, no sociodemographic or professional characteristics variables were significantly

associated with the score on PABS.PTboiomedical (P=0.503) or with the score on PABS.PT sychosocial
(p=0.575).

DISCUSSION

We observed the high rate of lack of knowledge about non-occupational LBP risk
factors, specifically about general health conditions. Occupational health professionals
presented a high proportion of illiteracy on issues like obesity, sitting for more than 2 hours,
physical activity, lack of psychosocial support at work and consuming alcohol daily. Besides,
the knowledge about the LBP risk factors was similar between physiotherapists and
ergonomists. Participants showed a balanced orientation of beliefs and attitudes about
managing LBP. Finally, no sociodemographic or academic background professional was linked
to beliefs and attitudes about managing LBP. These findings highlight the importance of
improve the knowledge about LBP risk factors among occupational health professionals,
especially non-occupational risk factors.

The general health-related LBP risk factors were poorly understood by about 50% of
professionals, and emotional, psychological, and physical stress factors were poorly
understood by about 25% of participants. The mismatch between professional knowledge
and scientific research may be related to misinterpreting of association measures from cross-
sectional studies. For instance, in a recent meta-analysis involving only cross-sectional
studies, prolonged sitting time, being overweight and smoking were associated with LBP (15),
but the study design cannot infer a cause-effect relationship. To overcome this limitation, we
used LBP risk factors established by an umbrella review which examined systematic reviews
of cohort studies to assess the knowledge of occupational health professionals. Moreover,
these specialized professionals usually work with preventive strategies focused on
occupational risk factors, which may explain this deficient knowledge of non-occupational risk
factors for LBP. Ergonomic interventions were generally ineffective for preventing or reducing
LBP among healthy workers (16). On the other hand, specific exercise programs to strengthen
spinal muscles combined with aerobic exercise or stretching, education about back disorders,

and ergonomic principles can prevent LBP (17). Exercise improves individual health and mood
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and consequently the ability to submit to physical efforts but does not eliminate or minimize
physical and psychological risk factors at work. Therefore, improving evidence-based
knowledge about occupational or non-occupational risk factors may be essential for preventing
LBP in worker health.

Our sample exhibited a proportional score between biomedical orientation and
psychosocial orientation considering beliefs and attitudes about LBP management, in
agreement with a previous study conducted with Brazilian physiotherapists (11). The academic
background of these professionals may explain this finding. Nonetheless, professional
characteristics (time of profession and working in the occupational area) and
sociodemographic conditions (sex and age) did not influence beliefs and attitudes about LBP
management. Age and education did not interfere with physicians’ beliefs and attitudes about
LBP, although the speciality plays a role in their beliefs and attitudes about LPB (18).
Physiotherapists do not have adequate training to address and treat the multidimensional
presentations of LBP, having a preference for dealing with mechanical aspects of LBP, which
can induce cognitive, psychological and social maladaptive beliefs concerning LBP (19). Due
to the multidimensional nature of LBP, certain risk factors (e.g., depressive symptoms, body
mass index, sex, psychological factors, pain level) predict poor outcomes in different stages of
the LBP course (20). The attitudes of health professionals in treating people with LBP are
influenced by the beliefs of these professionals (21). As a result, professionals' beliefs affect
patients' beliefs about LBP (22). Conversely, a brief educational intervention in medical
students on beliefs and attitudes regarding LBP improved knowledge (23). Therefore,
educational interventions about LBP management focused on occupational health
professionals may have favorable results for improving their attitudes and impact on LBP
prevention outcomes in workers.

Certain strengths and limitations can be reported. This is the first study to evaluate
the knowledge of LBP risk factors and beliefs and attitudes in the treatment orientation of
patients with LBP by Brazilian occupational health professionals. Another strength was that to
evaluate beliefs and attitudes in the management of LBP a cross-culturally validated version
of PABS.PT for Brazilian Portuguese was used. In the same way, we developed a
questionnaire based on recent umbrella review following the PABS.PT format as a form of
standardization in the analysis, and the instrument developed allowed the assessment of
several domains (i.e., occupational and non-occupational, physical and psychological personal
factors, etc.). Also, professionals with different academic backgrounds were included in the
study. Finally, we excluded records with missing data to minimize the information bias. As a
limitation, there are no sociodemographic data available to guarantee that the sample is truly
representative of all Brazilian occupational health professionals. Despite all the care taken in

the development of the instrument to assess the domains regarding the knowledge about LBP
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risk factors, it did not undergo a validation process. Furthermore, we must cite that although
the PABS.PT has been cross-culturally validated in some languages (24, 25) physiotherapists
may have some difficulty completing the PABS.PT (26) and an improvement in the instrument,
especially in the psychosocial subscale, can bring more reliable results from the construct (25-
28).

This study highlighted occupational health professionals' lack of knowledge about LBP
risk factors. Consequently, preventive strategies planned in the work environment can be
ineffective. The training of these professionals must encompass non-occupational LBP risk
factors, which may impact the effectiveness of preventive actions against LBP in workers. For
future surveys, a larger sample can bring more assertive results of inadequate knowledge
about LBP among these professionals. Also, there is a lack in the literature of available
questionnaires to assess knowledge on LBP risk factors and this study highlights the need of
future studies to develop and validate high-quality a specific questionnaire on this purpose.
Finally, expanding the literature on risk factors about LBP in this investigation will increase

knowledge on the topic.

CONCLUSION

Brazilian occupational health professionals lack knowledge about non-occupational
LBP risk factors, mainly general health status. These professionals also have balanced

biomedical and psychosocial concepts in managing LBP.
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6. Consideracoes Finais

6.1 Sintese

O presente estudo teve inicialmente como objetivo principal analisar a relagao
entre a postura lombar relacionada ao trabalho e a dor lombar em trabalhadores. Entre
os resultados obtidos, verificou-se que trabalhadores com postura
predominantemente caminhando tinham menor propensdo em relatar lombalgia nos
ultimos 12 meses quando comparados aos trabalhadores com postura predominante
em pé parado. O fator pessoal sexo feminino, fatores ocupacionais envolvendo
trabalhadores em tarefas com exigéncias de esforgos manuais e trabalho monaétono,
bem como determinadas caracteristicas clinicas (sentir-se frequentemente cansado,
dor em outra regido do corpo nos ultimos 12 meses e dor lombar prévia) dos individuos
também foram associados com lombalgia durante nos ultimos 12 meses. As posturas
lombares assumidas no trabalho ndo impactaram a presenga de lombalgia nos ultimos
7 dias, porém o fator pessoal sexo feminino e as caracteristicas da dor (dor em outra
regido corporal nos ultimos 7 dias e dor lombar prévia) aumentaram as chances de
relatar lombalgia. Esses achados evidenciam a natureza biopsicossocial da LBP.
Considerando todas essas evidéncias, as estratégias de prevengao da dor lombar em
trabalhadores devem levar em consideragdo ndo somente os fatores ocupacionais,
como também os biopsicossociais.

Secundariamente, a partir dos dados de exposicdo nas posturas e as
frequéncias de queixas de dor lombar procurou-se desenvolver e validar um ponto de
corte 6timo para o tempo de exposi¢ao diario em uma determinada postura para
discriminar trabalhadores com lombalgia como teste de predi¢gdo. O tempo diario em
determinada postura no trabalho n&o foi capaz de discriminar com precisdo os
trabalhadores com lombalgia. Um ponto de corte ideal para o tempo total de exposi¢céo
foi estabelecido e validado internamente na postura caminhando para discriminar
trabalhadores que relataram lombalgia nos ultimos 12 meses considerando toda a
amostra (< 1h) e para um subconjunto de trabalhadores bragais (< 6h). No entanto, o
tempo total gasto em caminhada apresentou acuracia diagnéstica modesta em ambas
as analises e portanto, devendo ser interpretado com cautela. A “amostra de

treinamento” também demonstrou capacidade discriminativa do tempo total gasto em
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posturas predominantemente em pé ou predominantemente sentada na identificacéao
de trabalhadores com lombalgia no ultimo ano, mas nao validou os pontos de corte na
“amostra de teste”. Um episddio de lombalgia recente n&o foi determinado pelo tempo
gasto em uma determinada postura lombar relacionada ao trabalho.

Em um estudo realizado complementarmente ao projeto inicial foi realizado e
objetivou verificar os fatores associados aos disturbios osteomusculares (ou seja, dor
e desconforto) em técnicos e auxiliares de enfermagem, assim como analisar a
prevaléncia de dor e desconforto musculoesquelético. Neste estudo foi observada a
associacao entre as caracteristicas pessoais, ocupacionais, clinicas, psicossociais e
dor ou desconforto musculoesquelético. As associagdes encontradas foram: auséncia
de pausas e queixas no pescoco, presencga de sobrepeso ou obesidade e queixas nos
ombros, existéncia de jornada de trabalho > 8 horas e queixas nos punhos/maos,
sensacao de cansacgo frequente e queixas na parte superior das costas e estresse
mental e queixas nos quadris/coxas nos ultimos 12 meses. Curiosamente, estar acima
do peso ou obeso teve uma associacao protetora com queixas nos quadris/coxas
durante os 12 meses anteriores. Esses achados destacam a importancia do
conhecimento sobre a natureza biopsicossocial da dor musculoesquelética entre
técnicos e auxiliares de enfermagem. Ainda, verificou-se uma alta prevaléncia de dor
ou desconforto musculoesquelético entre os técnicos e auxiliares de enfermagem,
com destaque para a coluna (ou seja, lombar, parte superior das costas e pescogo) e
ombros.

A ultima investigacéo do presente projeto de pesquisa verificou o conhecimento
sobre os fatores de risco de lombalgia, assim como as crengas e atitudes sobre o
manejo da lombalgia entre profissionais de saude que atuam na area ocupacional.
Adicionalmente, comparou o conhecimento sobre fatores de risco de lombalgia, assim
como as crengas e atitudes sobre o manejo da lombalgia entre profissionais de acordo
com condigbes sociodemograficas, formagdo académica e caracteristicas
profissionais. Pode-se observar um alto indice de desconhecimento sobre os fatores
de risco ndo ocupacionais para lombalgia, especificamente sobre as condi¢gbes gerais
de saude. Os profissionais de saude ocupacional apresentaram alta propor¢cdo de
desconhecimento sobre a relagdo da lombalgia com os seguintes possiveis fatores de
risco: obesidade, ficar sentado por mais de 2 horas, atividade fisica, falta de apoio
psicossocial no trabalho e consumo diario de alcool. Além disso, ao considerar os
diferentes profissionais de saude, o conhecimento sobre os fatores de risco para
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lombalgia foi semelhante entre fisioterapeutas e ergonomistas. Os participantes
mostraram uma orientag¢ao equilibrada de crencgas e atitudes sobre o tratamento da
lombalgia. Por fim, nenhuma caracteristica sociodemografica ou de formagao
académica foi vinculada as crengas e atitudes sobre o manejo da lombalgia. Esses
achados destacam a importancia de melhorar o conhecimento sobre os fatores de
risco de lombalgia entre os profissionais de saude ocupacional, especialmente os

fatores de risco ndo ocupacionais.

6.2 Perspectivas para pesquisa

Os métodos de analise estatistica utilizados nestes estudos (analise
multivariada e curva ROC) se mostraram apropriados e podem ser reproduzidos por
pesquisadores em trabalhos futuros. Da mesma forma, uma grande quantidade de
variaveis de controle foi utilizada, permitindo evidenciar os fatores de associagao
laborativos e extra-laborativos com a dor musculoesquelética, em especial a dor
lombar. Por consequéncia, a relevancia clinica dos fatores biopsicossociais e
ocupacionais ficou destacada. Esse amplo controle de variaveis deve ser observado
nas pesquisas, minimizando vieses e permitindo melhor entendimento dos fatores de
desenvolvimento da dor lombar.

Todavia, desenhos longitudinais comparando lombalgia entre diferentes
posturas sao necessarios para analisar as relagdes entre posturas no trabalho, tempo
de exposicao e dor lombar. Métodos objetivos de medigdo do tempo de exposi¢cédo na
postura também podem eliminar vieses. Além disso, a biomecanica da coluna lombar
pode ser diferente entre sentar com ou sem apoio de tronco, condi¢cdes posturais que
devem ser investigadas em estudos futuros. A adequada compreensao da relagao e
interacdo entre esses fatores € necessaria para o desenvolvimento de agdes
preventivas e clinicas contra lombalgia.

A incerteza nos achados (p>0.05) entre o tempo de exposicdo em posturas
ocupacionais e a lombalgia dificulta o adequado desenvolvimento e implementagéo
de estratégias preventivas para a populacgéo trabalhadora. A evidéncia de uma relagéo
dose-resposta e posturas devem ser investigadas de forma complementar.
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Ainda, mesmo quando nao ha diferenga estatistica significativa na prevaléncia
de dor lombar entre os grupos de postura ocupacional, a intensidade da dor pode ser
diferente entre esses grupos e isso pode ser clinicamente relevante. Portanto,
sugerimos que esse fator também possa ser controlado em futuras pesquisas.

Por ultimo a falta de conhecimento dos profissionais de saude ocupacional
sobre os fatores de risco para lombalgia pode levar a estratégias preventivas
ineficazes. Assim, a capacitacdo desses profissionais deve também contemplar os
fatores de risco ndo ocupacionais para lombalgia. Futuras pesquisas com amostras
mais abrangentes de participantes podem trazer resultados mais assertivos de
conhecimento inadequado sobre a lombalgia entre esses profissionais. Além disso,
ha uma caréncia na literatura de questionarios disponiveis para avaliar o
conhecimento sobre os fatores de risco de lombalgia e sendo necessaria a realizagéo
de estudos futuros para desenvolver e validar um questionario especifico e de alta

qualidade para essa finalidade.






